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CELLULVR STUDIES OX THE THA'ROID GL\XD 

GIjSTW ZECHn M D Ci!ic=ico 

ocialein anti Sur{:en CoUe^reoi Mcdicint tni\cr«H% of Illino s 


S tudies presented in this paper gi\e 
e\’idence of the e\istence of cells in the 
thN roid gland of the dog m hich differ 
ver} distinct!} from the common cell tjpe 
found in this gland Generali}^ the cells ap- 
pear as small but definite aggregates of se\ eral 
cells among the numerous interfollicular cells 
but the) also occur in connection iiith the 
follicles themseh es sometimes 1) ing just out- 
side or actuall) forming a part of their w all 
or e\en located within the follicular lumen 
and embedded in colloid These different lo- 
cations are illustrated in Figures 3 and loa 
The re\iev, of the literature disclosed that 
in 1889 Langendorff descnbed cells m the 
th)roid gland Vvhich differed considerably Irom 
the chief cells and called them colloid cells 
(Kolloidzellen) Since then these cells haie 
been mentioned b) i er) feu authors and ha\ e 
hardly been referred to either m the literature 
or m the textbooks In the neiily published 
textbook of histology b) ^laximoM and Bloom 
passing reference is made to cells r\ hich seem 
to be identical mth those descnbed in this 
paper 

This ignored t)pe of cell is distinguished 
from the common cells of the th) roid in man\ 
respects, the cell bodies are larger and in sec- 
tion, appear tnangular multangular, or irregu- 
lar (Fig 70, 8) shouing marked r anations 
betM een these forms YTien arranged m small 
groups they flatten each other on adjacent 
surfaces, hence gnnng nse to vanous shapes 


The cxtoplasm is uniform in appearance 
The afhnit) of this ex toplasm of the majoritx 
of these cells to acid stains is shown b) its 
bnght red reaction seen in eosin-hematoxx hn 
preparations, but there are a few of the cells 
which rexeal an attraction for hematox')lin 
Their nuclei are spherical sometimes slightlx 
ellipsoidal but alwaxs are xerx large rela- 
tixelx and generallx are eccentric in position 
The chromatic meshwork of most of them is 
well differentiated and is conspicuous because 
of Its dark staining and the lightness of the 
remaining nuclear substance Few of the 
nuclei do not shoxx this contrast because of 
their ex en and intensix e coloration with hema- 
toxxhn (Figs 456) Hence this distinction 
places the large th)roid cells in two groups, 
those wnth a w ell defined chromatin netw ork 
and those with dense nuclei 
The mam features of these large thx roid 
cells and the other common thx roid cells are 
compared in Table I iMeasurements of the 
nuclei were taken m order to find their exact 
difference in size It is practicallx impossible 
to measure exactlx the dimensions of the cell 
itseK -xx hich xx ould be the more striking proof 
because there are often no boundaries be- 
tween the adjacent cells and the differences 
between the two cell t)pes are more striking 
m the nuclei than m the cell bodies Table 
II contains the results of the measurements 
taken on 100 nuclei of each group The reader 
of this table should keep m mind that the 
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M u nt tx f ( {lb - I { (tb cyt»* 
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I f d m dy 

th g t g 
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absolute difference of the nuclei is not onl> 
expre^seti b> the size but also b) the other 
features computed m Table I Therefore it is 
of no importance that few of the largest indi 
\iduals m the group of small nuclei will be 
of the same size as the fen smallest nuclei in 


the large group This explains also the results small nuclei ha\e a diameter of 4 o 
crossing of the two curtes in Figure t which nucra an 1 the large nuclei a diameter of 6 3 
15 a graphic illustration of Table I Tabulating micia 

the measurements and calculating the average The large cells \ hich are located m the 
size of the two types leads to the following mterfoll cular cell groups often are surrounded 
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ZECHEL CELLULAR STUDIES ON THE THYROID GLAND 



Fig 2 Drawing of a section througli the thyroid of a 
dog In the center, a group of large cells between five 
follicles, the nuclei inth a distinct chromatin network, cell 
boundaries not distinct Compare the large cells and the 
common thjTOid cells in regard to color and to ratio be 
tween the mass of nucleus and c\ toplasm X 250 

by colloid Sometimes indeed, one is unable 
to distinguish between their cytoplasm and 


Fig 3 Composite drawing of different parts of the same 
section through the thiToid of a dog, demonstrating the re- 
lationship between large cells and follicles -1 shows an in- 
sular group of three large cells, B, a large cell as part of the 
wallof adisintegratedfollicle, C,largecellsapparentl> in\ad- 
ing interior of a follicle, D, a large cell inside follicle X 1 23 
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cailc I suit) cell colloulal cell This term 
I mi lia Iirin Ikc^u e there t no | roof that 
the other lh\r i<l cells art n>t stcrctm^ col 
I il anfn t(.\ rj (nrec ell i in relation with 
oKoil In me ction$ lar);c cill which 
V ere a j art of th follicuUr wall art seen to 
have ent rt ( the c ffoi I kavin^ a j;ai> in the 
\ all thf ugh hich oth t imilar cell that 
wir f cat I out idc the follicl },jin admit 
tai cc I rhap tht lircaL in th contimiita o( 




the follicle I the initial step jn the dtsmte 
gration of follicles (Fig 3 and 4 i) 

Hciau the Jar e cells are so /requentl> a 
socialei With colloul—cteti a ith the free col 
loid located m the mterfolhcuhr s\ aces- in 1 
because a sm ill group of such cell may can 
tarn a d oplet of colloid in its tenter the con 
elusion 1 near that thev are engaged both 1 1 
the productifn of colloi I flike the eommon 
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thyroid cells) and in the nei\ formation of 
follicles In this sense ii e nia} refer to them 
as “tormatne’ cells Ihe amount of colloid 
m contact with the large cells is so small how- 
ever that It IS impossible to trace all the 
colloid back to this tj pe of cell The greater 
quantit}’’ of colloid is within the follicles and 
there is no doubt that the common th\Toid 
cell plajs the mam role m its production 

Although there is a possibihtj that the large 
cells degenerate like an^ other cell the\ can 
not be regarded as representing a degenerating 
t\ pe of cell for the follow mg reasons (i) the) 
assist m the new formation of follicles, (2) the) 
possess nuclei with distinct chromatin net- 
works (3) the\ are more numerous in the re- 
generating gland than 111 the resting gland, 
and (4) thei stain well with eosin In regard 
to the last point it ma) be remarked that 
cells undergoing h) aline degeneration stain 
well with eosin but the large cells of the 
th) roid show nuclei that are not impaired and 
the other features mentioned support this 
conclusion 

SLMMARV 

Tw 0 ti pes of cells exist in the parenchyma 
of the thyroid gland (i) the common thyroid 
cell which IS the far prei ailing t)pe and (2) 
the less frequent large cells The large cells are 
located more often in the interfollicular cell 
groups than in the follicular w'all and they 
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1 ig 10 Photomicrograph of 1 section through the rc 
generating ghnd of a dog 59 di \5 after the operation 
Man\ large cells are observed, a points to a large cell 
which IS located wathin the follicular wall X22S 

occur in greater number in the regenerating 
than m the resting gland The) may be classi- 
fied m tw 0 groups those w ith nuclei possessing 
a distinct chromatin network, and those wnth 
nuclei staining dense!) and e\enl) But the 
latter compose onl) a x er)’ small group 
In regard to the function it is beliea ed that 
the) are concerned (i) wnth the lormation of 
new follicles, (2) wuth the production of col- 
loid, and (3) possibly wnth the inception of 
follicular destruction 



SURGERY GYNECOLOG\ AND OBSTETRICS 


TUiMORS or THE BILE DUCTS* 
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T here is probablj no position within 
the human bod\ outside the central 
nervous s^ stem where a growth while 
)ct small IS heralded by more widespread 
s\ mptoms and i attended by more umformljt 
disastrous consequences than the lower end of 
the common bile duct Tumors of the extra 
hepatic bile ducts offer one of the most difli 
cult problems of modem surgerj both from 
the Stan ipoint of diagnosis and of treatment 
It 1 with the hope that careful clinical and 
pathological studj of a group of these cases 
might lend ad litional aid in their treatment 
that thi work was undertaken 

UATERUL FOR STUDY 

Dunng the penod of 20 jears ending Janu 
ar> 1 1930 there were seen at The Ma>o 
Clmic 4 cases of benign tumor and 49 cases of 
pnmarj carcinoma of the extrahepalic bile 
ducts in which the diagnosis was confirmed by 
I athologic examination Operation was per 
fnrmetl m all but 4 of the cases In these 4 
complete results of necrops) were available 
as well as m 190! the cases in which ofieration 
was performed The clinical records of the 53 
cases together v ith the specimens obtained 
at operation an 1 at necropsj form the basis 
of this stud) 

IlEMGN TLUORS 

Ilcnign tumorsof thccxtrahcpatic bile ducts 
arc rare Rollcston and McJsce in 1929 men 
tinncrlon!) 10 cases reports of v hicb the> had 
been able to find in the literature These tu 
mors arc usuall) papillomatous fbromatous 
or adenofibromatous gro vths and causes) mp- 
toms b\ mechanical encroachment on the 
lumen of the mvoivcl ducts Tour rases of 
benign tumors of the iucts have been seen at 
The Maj-o Clinic Two v ere adenofibromata 
of the stump of the c) tic duct following 
cholccvstectom) an 1 the third was a papil 
lomi of the cv stic duct obstructing its lumen 
I r each of the frst a cases mentioned there 
w cre sv mptoms of obstruction of the common 


bile duct and obstruction was completel) and 
pennancntl) reliev ed by removal of the tumor 

Judd and Greene have reported a case of 
the fourth tjpe of benign tumor of the extra 
hepatic bile ducts the so called idiopathic or 
congenital cjst of the common bile duct to 
gether with a complete summar> of 64 cases 
reviewed from the literature Tumefaction 
due to parasitic invasion of the duct has been 
reported by Podvvjssozki and by Devic and 
Gallavardm 

IIALICNANT TUMORS 

Apparently the first ca e on record in which 
caremoma of a bile duct w as recognized as a 
distinct clinical and pathological entitj was 
one of carcinoma of the ampulla of Vater de 
senbed by McNeal in 1835 Since then cases 
have been reported with increasing frequency 
byMusser Miodowski \\ J Mayo andOutcr 
bridge as well as by RoIIeston and McNee 
The condition is not common but is not so ex 
tremely rare as it was formerly believed to be 
In 4 578 postmortem examinations kelynack 
found only 2 cases of primary caremoma of the 
bile ducts andMcGIinnfound5in9eoopo t 
mortem examinations 

In the penod of 20 years from January i 
1910 to January j 1930 49 cases of primary 
caranoma of the extrahepatic bile ducts were 
seen at The Mayo Clinic and wer confirmed 
by pathological examination Operation was 
performed in 45 cases and in the 4 remaining 
examination was by necropsy Dunng this 
penod of 20 years more than 22 000 operations 
of all Linds were performed on the biliary ap 
paratus In 21 additional cases carcinoma of 
the ducts was thought to be present by the 
operating surgeon but since tissue was not re 
moved and pathological confrmation there 
fore was not had these cases have been tx 
eluded from this senes 

Utelogy Until the cause of malignant inva 
Sion of the organism is known the caus of 
carcinoma in any particular situation cannot 
be known Caranoma of the bile ducts is more 


br Irinn of S~> nben H Ia o( ha Cc«<tii* «cbi>d«l ImX rm. c( I nno i> pwcul lullin' emo 
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common m patients who have passed middle 
age Three-fourths of the patients in this 
senes were aged more than 50 jears, the 
youngest was 23 years hlost observers are 
agreed that the disease is more common in 
males than in females In this senes 31 (62 
per cent) of the patients were males and 18 
(38 per cent) were females Of the 15 patients 
ivith carcinoma of the ampulla of Vater 14 
w'ere males 

Both m the cases noted in the literature, 
and m this group, it was found that there w ere 
stones in the gaU bladder or ducts in less than 
half If stone w as the pnncipal etiological fac- 
tor, mahgnanc}’’ might be expected to be more 
common in females than m males, but the 
opposite IS the case This is m stni-ing con- 
trast to carcmoma of the gall bladder, w hich 
is almost always associated with stones In 
this senes of 49 cases, gall stones w'ere found 
m the gall bladder or ducts, or both, in 21 
cases In 5 additional cases there w as definite 
evidence of cholecystitis without stones Thus 
it will be seen that m 26 (53 per cent) there 
was associated disease of the biliaiy tract, 
whereas in 23 (47 per cent) the neoplasm was 
the only lesion present 
Rolleston adhered to the pomt of new that 
malignant change seems to start in a bemgn 
papilloma and reported a case in support of 
this However, most papillomatous growths, 
when subjected to microscopic study, prove 
to be malignant I have been able to find less 
than 12 cases of benign papilloma of the bile 
ducts in the literature MacCarty has re- 
ported 2 cases of ulcer at the ampulla of Vater 
that suggest another possible ongin of mahg- 
nant neoplasm 

Pathology The most common sites of the 
tumors are the lower end of the common bile 
duct, and the ampuUa of Vater In this senes 
of 49, m 4 of the cases the growth was situated 
in the nght or left hepatic ducts, m 2, m the 
common hepatic duct, and one growth in- 
volved the pomt of union of the two hepatic 
ducts In 5, the growth was confined to the 
cystic duct There were 1 1 cases in which the 
tumor mvolved the juncture of the cystic, 
hepatic, and common ducts and ii m which 
the common bile duct only was mvolved In 
15, the carcinoma was at the ampulla of Vater 



Fig I Obstruction of long standing and caranoma of 
the left hepatic duct that had spread to cause more recent 
occlusion of the nght hepatic duct There is extreme hj dro- 
hepatosis and marked atroph> of the left lobe of the h\ er 
Jaundice had been present only 2 weeks 

Because of the strategic situation of the 
grow ths, and the earty appearance of obstruc- 
tion of the involved duct, most of the tumors 
are small Edes has reported a case m which 
there was a history of obstruction for 15 
months, and m which necropsy revealed a car- 
cmoma about I centimeter m diameter at the 
lower end of the common bile duct hlost of 
the tumors are seen as localized, hard, white 
growths sprmgmg from the epithehal hning 
of the duct and infiltrating the submucous and 
connective tissue layers of the w'all of the duct 
with projection mto its lumen EventuaUj 
this type of growth extends to mvolve the 
serosa, or an adjacent organ such as the hver, 
gaU bladder, pancreas, or a contiguous duct 
If the lesion is of the papillomatous type, the 
growth obstructs the lumen before there is any 
appreciable infiltration of the wall of the duct 
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Thisi c^ptciallj trueof tumors in thcimi ulla 
ot \at r which frequcntlj project into the 
lumen of the luo knum an 1 ma> ulcerate and 
bleed I Fspcrance in I unj; s laborator> 
obs(.r\cl a case m which a pipillar> car 
cm ma 3 millimeter in liametcr just \ ithin 
the ampulla hail caused a single fatal hamor 
rhage 

>iicroscopicall\ m st of the tumor ha%c 
the structure of adcnocarcinomata compo»e<l 
of columnar cj ilhclial ells in aariousstagtsof 
lillcrcntiation In onU 4 of this senes of 49 
ca e» ere the carcinomata of the papiUar> 
t>pc ith little if ana tendcnca to glandular 
formation an I these 4 were all tumors m the 
ampulla of \ater Lwing cmphasi cl the 
great amount of 1 1 mu tis ue iroma to be 
ecn in m ) t of the e turn rs and this with 
the fact that i large pn {xirtion of the cell 1 
comilctcl) lilT rcntiate I lead to the con 
clusi n that mo t of the c gro vths art of a 
relali\el> lo grade of m3lignanc> 

Meta tasi from caret oma f the bile lucts 
I not comm >n an I u uallv occur onl> laic in 
the li ca c In this n m lasta 1 | one r 
more organs wa [ re^ nt in 3 <f the 49 as 
ihcliNcr asineol edingea -s th regional 
no I in th jancrasint an I th lungs in 
I case 

The lucts I roaimal t tl ob Iruclion re 
u uall> hlat 1 an I frequcntlj lo not ontain 
bile but th ir content 1 the cl a hitc 
muc us flui I that McMa t r an I Rous f un I 
to b «ecretion from the mu ous glan Is in the 



walls of the obstructed ducts This so callel 
% hite bde was encountere I m j 6 of the case 
\ arj ing decrees of hepatic cirrhosis arc cen 
Icpending apparentl) on the duration of the 
jaumlice and the amount of infection present 
Surprising degrees of hj Irohepatosi are seen 
m cases of long standing obstruction (Fig i) 
Pancreatiti in these ca es is mo tl) seen as a 
complicating feature of growths aroun 1 the 
ampulla where the pancreatic duct t ob 
strudel b\ the tumor 
S^inpio' i ai d sig ts Because of the posi 
tionoflhegro ihleadt g to carh ob truction 
of the duct the usual cl meal picture, of malig 
nanc) of the ducts is that of obstructi\cjaun 
diet The picture \anes with the situation of 
tht growth and w ilh the associated conditions 
suchascholecjstiti cholangiti cholelithiasis 
and pancreatiti The course 1 usually ra| 1 1 
with jaundice lossof weight and strength and 
leath within a perio 1 of month 
Jaundice was pr sent in 44 of tht 49 cases 
In 4 of the rtmaming 5 cases in which jaun 
lice was not present the Ic ion \ as conf nc I 
t>thecjstic luct and m I case carcinoma 0/ 
the ampulla of \ ater was present choice) to 
ga trostom) had been performc I prcMousl) 
I here In 20 of the case jaun lice was 
apparentl) eat erne constant and p ogr s i\t 
from the onset Inn cases jau lice a c n 
stand) present but it san I in degr as 
taadencal ba the salue for erum bilirubn 
thee I rot the stool an 1 th rcc \ r) of bile 
through drainage tubes I) fnitcl) intermit 
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tent jaundice was present in ii cases, the 
jaundice entirely cleared up between attacks, 
but m 7 of these cases there u ere associated 
gall stones In 2 cases the t\ pe of jaundice 
could not be ascertained from the record 
In the cases in v.luch the icterus was con- 
stant and obstruction was complete, the aver- 
age duration of jaundice before admission was 
9 weeks, the longest duration was 10 months 
in 2 cases, m neither of which were stones 
present In those cases m which the jaundice 
w as constant but fluctuating, its average dura- 
tion before e'camination was 15 weeks and its 
longest intenal 10 months, in this case stones 
w ere not associated In cases m which there 

was a historj' of mtermittent jaundice, the 
a^ erage inten al between the onset of jaundice 
and adnussion to the dmic was 22 7 months 
How e\ er, in everj' case evcept one in w hich 
the jaundice dated back more than a jear, 
gall stones w ere present The e-rception was a 
case of carcinoma of the ampulla wnthout 
associated stones m which there had been re- 
cumng jaundice for iS months 
The degree of jaundice m the senes \aned 
from slight to extreme In the 16 cases m 
which examination has been made since the 
van den Bergh quantitative test came mto 
use, the a\ erage concentration of bihrubm was 
157 milhgrams in each 100 cubic centimeters 
of serum, the highest value was 36 milligrams 
The reaction w as direct in all 

ilarked loss of weight w'as seen in 45 of the 
cases, the a^ erage loss was 22 4 pounds (10 
kilograms) In many of the cases this w as the 
outstanding sjTnptom wnth the exception of 
the jaundice 

Pam was absent m 15 of the 49 cases durmg 
the entire course of tie illness Onl) 2 of 
these 15 patients, both of whom had car- 
cmoma of the cjstic duct, had associated 
stones Of the remaimng 34, the onset of the 
jaundice w as pamless in 8 Twenty gave his- 
tones of definite bihaiy^ cohc, 5 of whom did 
not haie associated (iolecj'^stitis or stones 
The 14 remaimng descnbed the pam as dull or 
as aching soreness m the right upper abdomi- 
nal quadrant 

Pruntus was a promment symptom m 25 of 
the cases, in several it w as the chief complamt 
In 4 cases the itchmg preceded the jaundice. 


m 15, the onset was simultaneous wnth the 
jaundice, and in 6, it followed the onset of 
jaundice 

Indefinite gastro-mtestmal symptoms were 
common, particular!}' late in the disease and 
were descnbed as bloating, belching, " indiges- 
tion,” and intolerance to food Acholic stools 
were present in most of the cases at one time 
or other, and in more than a third diarrhoea 
was present Nausea with \omiting was a 
prominent symptom m 12 cases 

Chills and fever w ere present m 14 cases, in 
5 of which there were associated gall stones 
These symptoms w ere seen m 7 of the 15 cases 
of carcinoma of the ampulla, a considerably 
higher frequency than among cases in which 
grow ths w ere in the other situations 

Spontaneous hemorrhage occurred m 16 
cases Ten patients had cutaneous petechim, 
2, melena, 2 epistaxis, and i patient had 
metrorrhagia In i of the cases in which 
operation was not done, hsemorrhage from a 
bemgn gastnc ulcer was the terminal event 
The gall bladder was palpable m 19 of the 
cases 

The coagulation tune w as prolonged m most 
cases The a\ erage time was 9 minutes, it w as 
more than 10 nunutes in 13 cases 
Anamna was extreme m onl} a few cases, 
moderate anamua of the secondar}'- type was 
the rule 

DLVGXOSIS 

The differential diagnosis of obstructne 
jaundice is notonously difficult Gall stones 
associated with the malignant lesion lend con- 
fusion IMoynihan’s often quoted, ‘ No one 
h\’mg is infalhble m the differential diagnosis 
of obstructive jaundice, the diagnosis is alwa} s 
difficult and the chance of a life saved so im- 
portant that I advise operation in all cases,” 
seems to express the attitude of most surgeons 
today 

Crohn emphasized the importance of the 
use of the duodenal drainage tube in these 
cases He WTote “ Jaimdice, reimttmg tem- 
perature of the ‘septic’ t} pe, Ieucoc}dosis and 
blood m the duodenal content makes a diag- 
nosis of ulcerating carcinoma of the ampulla*’ 
The duodenal dramage tube is used as a rou- 
tme at The Mayo Chmc to determme the 
presence or absence of bile m the duodenum 
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rhi 1 'sp ciall) trucof tumors in theampulla 
of \attr which frequcnth project into the 
lumin of the luo fenum and ma> ulcerate an I 
like I Llsjurance m L wnR s laboratory 
obcrNcl a case in which a papillao wr 
cinnma 5 nnUimcters in diimetcr ju t x ithm 
the ampulla ha I caused a single fatal hxmor 
rhage 

Micro copicilk mo t of the tumors ha\e 
the tructuri of a lenocaremomata comitosed 
of rolumnaf epithelial cell in xanous statues of 
Iiflcnntiation In ink 4 of ihi enesof 49 
cases ere the carcin mata of the papillary 
txpc \ ith htti if an) ten lcnc> to glandular 
(ormxtK n and the e 4 were all tumors m the 
ampulla of \atcr Iwng emphasize! the 
gnat amount of t brous ti ue stroma to be 
«e n m mo t of these tumor an I thi ilh 
th fact that a large proportion >f the cell is 
com| Ictik litlerc tiatei! lead to Iht con 
clu I n that mn t of these growths are of a 
r Iati\el> Im grade of malignancy 

Metastn 1 fr m carcinoma of the bil luct 
I not comm n in 1 u ualU occursonly late in 
thcdiia In tin in meta tisi tooneir 
n re rgan x as promt in 12 )f thc49ca es 
the h\ r wxs in oIm i in 9 ca the regional 
no les m 5 th | ancrc s in j an i the lung m 
i ca«c 

The duct proiimal t th of tniclion ire 
u ualk dilatwl ind fr quentk lo not c nt m 
bile I ul th ir content is the cl ar white 
muc us flui 1 that McMa ter an I K u f un 1 
to Ih. <y.crction from the mucous glan I in Iht 


X alls of the obstructed lucts This so called 
xrhile bile n as encountered in 16 of the ca es 
\ iryin" degrees of hepatic cirrhosis are een 
depending apparently on the duration of the 
jaundice and the ^mour t of infection present 
Surprising legrees of hjdrohepatosi are seen 
m cises of long standi g ob truction (Eig i) 

1 ancreatitis in the c cises is mostly seen as a 
comi healing feature of growths around the 
ampulla xihere the pancmtic duct 1 ob 
strufteil bv the tumor 
5x pioms and signs Dccau c of the po i 
tion of the grow th leading, to carlx obstruction 
of the luct theu ual clinical picture of mail 
nancy of the lucts i ihatofobstruclixejaun 
lie The picture \ ario ith tht situation of 
thegro th and with the associated conditions 
suchaschoiccyslilis cholangitis th lelithiasi 
an 1 panir ititi I he ours is u ually rapid 
ithjaunihcc los of weight an i strength an I 
I ath ilhin a p nod of months 
Jaun lice was prt cnl m 44 of the 49 case 
In 4 of the remaining 5 casts in which jaun 
die as not { resent the lesion was coni nctl 
to the cystic luct in I in ca c carcinoma of 
the ampulla if \ iicr \ a pre ent cholccysto 
ga trost m\ had been perf rme i I reviou Iv 
cl xhtrt In 20 of the casts jaun licc wa 
appar nlly citreme c n t t a 1 progrt 1 t 
frtmthtonel In i case jiunii \a con 
stantly present but it v n i in leg as 
txidcnccil by the alucs for rum b lirubin 
theebrofth stool anlth r-c er\ of bil 
thr u h Iriinagt tul D ( nitclj int rm t 
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was done m 2 cases One patient died m tlie 
hospital The aierage duration of life after 
palhatiie drainage was 20 months One 
patient lived comfortablj 4 years and 3 
months after cliolecj^stogastrostomy and one 
In ed more than 2 years after cholecystoduo- 
denostomy 

Group 5 included the cases of carcinoma of 
tlie ampulla of Vater (Fig 3), there were 15 
in this senes, in 13 of which treatment was 
surgical Halsted, in iSgg, reported the first 
radical resection of a carcinoma of the am- 
pulla He successful!} performed transduo- 
denal resection of the ampulla and lower 2 
centmieters of the common bile duct and fol- 
lowed it with cholec}stoduodenostomy His 
patient In ed 9 months Since then the pro- 
cedure has been modified b} different surgeons 
with a growing tendency toward pnmar}' 
drainage by sucii an operation as cliolec}s- 
tostoray, choledochostoni} , or cholec} stogas- 
trostomy for the relief of the jaundice, to be 
followed later by radical operation (i, 9, 12) 
In this senes radical operation w as done four 
times Two patients died in the hospital, one 
patient lived 27 months (tiansduodenal resec- 
tion and cholecystoduodenostomy) and one is 
hiring and w ell 2 } ears after transduodenal re- 
section and cholec} stogastrostomy The best 
result from palliative operation m this group 
w as obtained by cholecystogastrostom} , the 
patient on whom it was performed hied 3 
years and 4 months 

POSTOPERATnrE COMPLICATIONS 

Hsemorrhage was the most common com- 
phcation, it occurred m 18 cases In 8 cases 
hemorrhage w as the chief cause of death, and 
in 6 cases it was a contnbuting cause It was 
present m 4 of the non-fatal cases Broncho- 
pneumonia was a factor m 3 of the fatal cases 
and m 3 m which the patients recovered 
Pentomtis was present m 3 of the fatal cases 
m all of which the growth was at the am- 
pulla of Vater Suppurative pancreatitis and 
pylephlebitis were seen at necropsy m 2 
cases, and marked cholangitis in 2 others 
Acute tubular nephritis occurred m 3 fatal 
cases, and in 3 others there was hasmorrhage 
mto the pelvis of the kidney Hepatic and 
renal insufficiency, due to cholamia of long 


standmg, w as common both m the fatal and 
in the non-fatal cases with high concentration 
of urea in the blood and partial or complete 
suppression of urmar} secretion 

SUMilAUV OF OPERATIt^ RESULTS 

Forty-fi%e patients were operated on for 
carcinoma m the \ anous situations named, of 
whicli 19 (42 2 per cent) died within 30 days 
Twenty-siv patients sur\T\ed the operation 
for a known a\erage postoperatn e life of 17 3 
months Three of the senes w ere know n to be 
still Imng, respective!} , 7 months, 20 months, 
and 34 months after operation Concerning 6 
patients, the ultimate result is unknowm 

In this senes, patients w ith co-e\istent chole- 
c}stitis, cholelithiasis, or both, withstood 
the operations much better than those who 
had no disease other than the tumor Of the 
26 patients who had carcinoma of the bile 
ducts, associated with cholecystitis or chole- 
lithiasis, 19 survned the operation and 7 
died In contrast to this, of the 19 patients 
who did not haie associated cholecystitis or 
stones, 12 died from the operation and 7 sur- 
vi\ed Ko evplanation for this can be ob- 
tained from analysis of the causes of death m 
these two groups Biometric anal} sis might 
show that the difference was not significant 
How ever, those patients w ith infection of the 
bihar}' tract ma} ha\ e immunized themseh es 
against infection at the time of operation 
Another possible explanation is that the 
dilated and hypertrophied ducts found in the 
presence of infection are raechanicall} more 
suitable for surgical use than the small, thin 
walled ducts found m cases without infection 

SUMiLXRX XND CONCLUSIONS 

1 Indications are that benign tumors of 
the bile ducts are extremely rare, that car- 
cinoma IS by far the most common neoplasm 
of the ducts, and that carcinoma of the bile 
ducts IS more common in males than m fe- 
males 

2 GaU stones w ere present m 43 per cent 
of the cases on which this study was pnmanly 
based 

3 Obstructs e jaundice has been found m 
most cases, and may be extreme, fluctuating 
m sex ent} , or intermittent 
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TREATilEVT 

In the present state of knowledge surgical 
jnter\ent!On offers the only hope of cure 
Most authorities agree that operation should 
be performed if onl> for palliation Erdmann 
and Hc>d ha\e expressed the belief that 
patients with malignant jaundice should 
be subjected to xploration because there is 
no absolute assurance that the pre-operatne 
diagnosi is correct and operation will relieve 
the jaundice pruritus and pam and will pro 
long the life of the patient m reasonable com 
fort Judd \ rote Too much significance 
should not be placed on the presenting symp 
toms in th differential diagnosis because on 
anal} SI it will be found that m a high per 
centag of malignant cases the presenting 
svmptom will be colic and pam as well as 
jaundice In ca cs of painless jaunlice ex 
ploration should be done i£ the jaundice has 
persist I long enou h to rule out catarrhal 
cholangitis an i it the general condition of the 
f jtient \ arranls the belief that he mil mth 
stand the procedure without too great a risk 
The c patients usual!} constitute poor sur 
gical risks chieflv on account of the jaundice 
and the tendency to bleed They should be 
given supportive treatment pnor to operation 
in the form of increased intake of fluid diet 
high in carbohvdrate calcium and transfu 
sions of whole blood 

Because the situation of the tumor deter 
mines the surgical procedures that might be 
ittcmptcd in a particular case it seems best 
to classifj the cases in this regard From a 
urycal standpoint it is all important to know 
V Iicthcr the gall bladder and cystic duct arc m 
open communication vith the proximal or 
intrahcpaiic biliara ducts ObvaouslviHsuse 
less to perform cholecy stostom) or ihoIeQst 
enteroston} i/ the cystic duct js wcJudcd or 
if the obstructing neoplasm is proximal to the 
cjsticduct Likewise tumors of the ampulla 
of \ atcr might be resected by the transduo 
dcnal route whereas those m oth r situations 
cannot TTiercfore the ca-es are divided into 
5 groups according to the accompanying 
lia 'ram (Fig a) 

In group 1 in which the growth m olved 
the nght left or common hepatic ducts the 
tumor is usually not accessible for removal 


Ihavebeen unable to find an instancein which 
radical operation w’as attempted for such a 
tumor Also palliative operations m this 
group arc difficult because of the poor chance 
of getting draitia^eproximal to the growth In 
this senes there were 7 patients in group i 
Radical removal was not attempted m any of 
the 7 cases theoperationsiveremerely explora 
tions for diagnosis Six of the patients died 
within 30 day s The remaining i a man with 
a caranoma of the right hepatic duct was 
Itvin and free from jaundice when he la t 
reported 7 months after operation Chole 
dochostomy was performed and a consider 
able portion of the tumor was removed with 
a duct scoop and then a long armed T tube 
was placed up along the duct for drama e 
Croup 2 included those cases in which the 
tumor \ as confined to the cystic duct There 
were; case in this group Treatment in all of 
these was by radical removal of the gall blad 
der and c> stic duct and in 3 cases by remov al 
of the an tenor wall of the common bile duct 
adjacent to the cy tic duct All patients sur 
vived the operation and lived for an average 
of 15 months and one patient was still living 
and well > ears and 4 months after operation 
Eleven cases m this senes were in group 3 
m which the growth involv ed the juncture of 
thecystic hepatic andcommonbileducts In 
8 cases palliative operation was done chole 
cysfostomy in 3 choMochostomy in 3 and 
choiccystogastrostomy in 2 Fiveof the patients 
died V ithm 30 day i lived 60 days i lived 12 
months and 1 recovered from the operation 
left the hospital and was not again heard 
from Three of these patients underwent rad 
ical operations with removal of the growth 
and involved ducts and anastomosis of the 
remaimng portions of the ducts All survived 
the operations One patient lived j months 
1 have no details concerning the 2 others 
Group 4 included 11 cases m which the 
growth was situated in the common bile 
duct between the cystic duct and the am 
pulla of \ ater Nine of the ii patients were 
treated surgically Exploration was done m 2 
cascsv ith removal of tis uc for diagnosi pa! 
Iiative drainage of the gall bladder or common 
biIeductwasdonein5cases and side tracking 
anastomosis with the gastro intestinal tract 
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was done in 2 cases One patient died in the 
hospital The average duration of life after 
palhatne drainage w^as 20 months One 
patient Ined comfortabh 4 years and 3 
months after cholecj stogastrostomj and one 
lived more than 2 \ears after cholecj'stoduo- 
denostomj 

Group 5 included the cases of carcinoma of 
tlie ampulla of Vater (Fig 3), tliere were 15 
in this senes, in 13 of which treatment was 
surgical Halsted in 1859 reported the first 
radical resecbon of a carcinoma of the am- 
pulla He successfullj performed transduo- 
denal resection of the ampulla and lower 2 
centimeters of the common bile duct and fol- 
low ed it w ith cholec) stoduodenostomy His 
patient lived 9 mondis Since then the pro- 
cedure has been modified b\ different surgeons 
with a growing tendency toward pnmarj 
dramage by such an operation as cliolecjs- 
tostomy, choledochostomj , or cholecystogas- 
trostomy for the relief of the jaundice, to be 
followed later b) radical operation (i, 9, 12) 
In this senes radical operation was done four 
times Tw 0 patients died in die hospital , one 
patient lived 27 months (transduodenal resec- 
tion and cholecystoduodenostomy) and one is 
living and w ell 2 > ears after transduodenal re- 
section and cholec} stogastrostomi The best 
result from palhative operation in this group 
was obtained by cholec\stogastrostom> , the 
patient on whom it was performed lued 3 
} ears and 4 months 

POSTOPERATI\TS COMIUCATIONS 

Hemorrhage was the most common com- 
plication, it occurred in 18 cases In 8 cases 
hemorrhage w as the chief cause of death, and 
m 6 cases it w as a contnbuting cause It w as 
present m 4 of the non-fatal cases Broncho- 
pneumoma w as a factor in 3 of the fatal cases 
and in 3 in which the patients reco\ered 
Pentomtis was present m 3 of the fatal cases 
in all of which the grow A was at the am- 
pulla of Vater Suppurative pancreatitis and 
pylephlebitis were seen at necropsy in 2 
cases, and marked cholangitis in 2 others 
Acute tubular nephntis occurred in 3 fatal 
cases, and in 3 others there was haemorrhage 
into the pehns of the kidney Hepatic and 
renal insufhcienc} , due to chol'emia of long 


standing, was common both m the fatal and 
m the non-fatal cases, with high concentration 
of urea in the blood and partial or complete 
suppression of unnaiy^ secretion 

SUMMAKV OF OPERATIVE RESUXTS 

Forty-fi\e patients were operated on for 
carcinoma in tlie vanous situations named, of 
which 19 (42 2 per cent) died within 30 days 
Twent}-si\ patients surmed die operation 
for a know n a\ erage postoperatn e life of 1 7 3 
months Three of the senes w ere know n to be 
still living, respectively, 7 months 20 months, 
and 34 months after operation Concerning 6 
patients the ultimate result is unknown 

In this senes, patients ivith co-e\istent chole- 
cystitis, cholelithiasis, or both, withstood 
the operations much better than those who 
had no disease other than the tumor Of the 
26 patients who had carcinoma of tlie bile 
ducts, associated with cholecystitis or chole- 
lithiasis, 19 suniied the operation and 7 
died In contrast to this, of the 19 patients 
who did not haie associated cholecj stitis or 
stones, 1 2 died from the operation and 7 sur- 
M\ed No explanation for this can be ob- 
tained from analysis of the causes of death in 
these two groups Biometnc analysis might 
show that the difference was not significant 
How ever, those patients with mfecbon of the 
bihaiy tract may hax e immunized themseh es 
against infection at the tune of operation 
Another possible explanation is that tlie 
dilated and hx pertrophied ducts found in the 
presence of infection are mechamcalh more 
suitable for surgical use than the small thin 
walled ducts found in cases w ithout infection 

SUSDIARX XXn COVCXtJSIONS 

1 Indications are that benign tumors of 
the bile ducts are extremely rare, that car- 
cinoma IS by far the most common neoplasm 
of the ducts, and that carcinoma of the bile 
ducts IS more common in males than in fe- 
males 

2 Gall stones were present m 43 per cent 
of the cases on which this study was primarily 
based 

3 Obstructive jaundice has been found m 
most cases, and may be extreme fluctuating 
in sex enty, or intermittent 
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4 The presence or absence of pam seems to 
be of little if an> diagnostic si oificancc 
Tjpicai biliarj colic is not uncommon with 
tumors of the bile ducts unassociated Tilth 
cho!ec>stitvsor choltlilhiasi 

j The specific cause of obstructi\e jaun 
lice 1 not casilj diagno ed before operifion 
lo iti\ t diagnosis IS rarel> possible 

6 Ob tructivc jaundice is usually a sur 
gicil problem regardless of the type of lesion 
which causes the obstruction 

7 Surgical treatment should have a favor 
able effect because significant sjmptoms bring 
the patient to the physician early m the course 
of the di case and the tumor is small slow 
growing and late to metastasiie Obstructive 
jaundice usually kills the patient before the 
tumor itself has passed the stage of oper 
ability 

8 Operation on tumors of the bile ducts 
carries a high mortality because of the tend 
ency to htmorrhage and the technical diffi 
cullies of operation on the biliary tract 
I ivorable re uUs are attainable 
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THE ASSOCIATION OF THE LIVER IN DISEASE OF THE BILIARY 

TRACTS 

E STARR JUDD, D , E A C S , M LEX C XICKEL, M D , avd WTLLLAM LAW ELLBROCK, M D , 

Rocitester, MiN'VESOTA 
'^'cunn on Surgicnl Patho^o:;' The ^ra\o Clinic 


T he peculiar appearance of the surface 
of the In er frequenth’^ obser\ ed in the 
course of operations on Die gall bladder 
and common bile duct is familiar to tlie 
majority of surgeons There is no uniformity 
of opinion, howe% er as to the reason for this 
appearance or for the condition of the under- 
Ijung hepatic tissue The association of 
chronic cholecystitis nath superficial scamng 
of the Iner adjacent to the gall bladder 
usually leads to the loose diagnosis of chronic 
hepatitis It IS just as difficult for the surgeon 
to be certam of nhat is occurring inthin the 
Iner, from superficial inspection of its cap- 
sule, as it IS for him to estimate the degree 
of chrome pancreatitis by palpating the head 
and body" of the organ and m this i\ay de- 
termining the degree of its hardness or soft- 
ness The comparatne ranty mth which 
hepatic lesions of the type under considera- 
tion can be examined pathologically is another 
reason for the lack of understanding of their 
true nature Howexer, we noxv feel that, on 
the basis of our expenence, and with a knowl- 
edge of the clinical history", it is possible, w ith 
a fair degree of accuracy, to estimate the 
extent and nature of the hepatic lesions m 
the majority of cases of surgical biliary 
disease 

Chronic cholangitis forms the basis of most 
microscopically recognizable lesions of the 
fixer associated xnth infection in the gall 
bladder, with or xxithout obstructive lesions 
of the common bile duct, but the condition 
appears in a large number of different forms 
and under a variety" of circumstances Its 
early stages are microscopic and the changes 
are found xxith difficulty , its later stages may 
scarcely" be distingmshed from portal cirrhosis 
of the hobnail tx"pe We hax"e defined cholan- 
gitis as an inflammatory process occurrmg m 
and around the xx alls of the intrahepatic and 
extrahepatic bile ducts, xary'ing from simple 
scar of the limng epithehum to marked lym- 


phocytic and polymorphonuclear leucocytic 
infiltration of the connectixe tissue of the 
entire portal spaces Associated with this 
there is proliferation ot fibrous tissue leading 
to tremendous thickening ot the walls of the 
ducts This descnption must be modified by 
the statement that although in most cases 
the changes are confined to the bile ducts 
proper they" may extend to the intercellular 
bile canahculi and may there produce the 
condition known as bfliary cirrhosis 

THE IMPORT AXCE OF CCFECTIOX IX THE 
ETIOLOGX OF HEPATITIS AXD CHOLAXGITIS 

It must be considered that the infection in 
these cases may" be haematogenous The usual 
conception of chronic cholangitis is that it 
IS the result of obstruction of the common bile 
duct, with ascending lymphatic infection of 
the walls of the duct and portal spaces, or 
that it IS the result of ascending infection 
of the stagnant bile This is the problem as 
it presents itself to the surgeon at the tune 
of operation 

At the begmmng of this y ear, xx e undertook 
a study of the bactenologx’ of the lix er to see 
how frequently we xxould be able to recox er 
organisms from the fixer in cases 111 which 
there was gross hepatitis associated with gross 
cholecystitis It is a well known fact that 
placmg of a free portion of a dogs fixer, 
obtamed wath stnet aseptic precautions, in 
the general abdominal caxaty of an experi- 
mental animal regularly causes the death of 
the reapient animal m from i to 3 days 
The cause of the death of these ammals has 
been repeatedly discussed by different mx es- 
tigators (Dragstad, W^aiigensteen, and iMann) 
Dragstad has recently felt that he has re- 
cox ered an orgamsm which is responsible for 
pentomtis, which m turn causes the death 
of these animals 

The studies which xve earned out began 
with remoxal of a piece of fixer at the time 
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TABLE I 



of opcntion on the gall I ladder A fair sued 
piece of h\er was taken from the nght lobe 
in certain instances \ hercas in other in 
stance a piece of the same sue was taken 
from the left lobe of the In or at some dis 
tance from the gall bladder The piece of 
Iner was remo\ d at the beginning of the 
operation before the gall blad ier had been 
disturbed Thi was immediately subjected 
to bactcnological sludj This hepatic tissue 
I as cultured with the u c of se% oral different 
culture meiliums The cultures were incu 
bated at room temj enture and at 37 degrees 
C, Thej were cultured aerobicall) anaer 
obicallj and in an atmosphere of carbon 
iioxule 10 per cint They were incubated 
for at Icist 2 weeks before lemg discarded 
Cultures of the gall bladder were simiUrlj 
made 

Culture of the lucr as well as of the gall 
61 a Idcr er mide in 30 instances and in 7 
mstinccs in vhich the gill bladder was not 
remo\e 1 cultures of the Iner only «crcmadc 
(Table I) Therefore cultures of the liver 
msmbcrc I 37 and of the gall bladder 30 Of 
the 37 cultures made from the li%er 7 per 
cent were {>0 itive 14 per cent vicldcil strep 
tococci and 1 j per cent other organism 
I rom tl c c figures it is evident (hat 1 few 
cuUuici. of the lucr conliinc 1 both tri,| 
toaicci an I other orpini ms Ofthcjocuf 
lur mi Ic fnm the gall bhd Icr 47 per cemt 
\ ert po iti c 7 per cent contained strep 
tococci and 23 per cent other organisms \ 
few of these cultures also contained strep- 
tococci inJ other organisms As has been 
lid m 7 cases choice) st 'Ctomj was not 
indicatcvl and cultures v ere made of the liver 
onl) If these arc taken as a separate group 
the reyuJls of cultur arc is folio s 5 v ert 



stenie i yielded a streptococcus and i a 
Gram nee,alive bacillus of the colon tjphoid 
group 

The occurrence of streptococci in 27 per 
cent of the gall bladders agrees with the 
percentage incidence of cultures of the gall 
bladder m which streptococci have been ob 
tamed pre iousl> These results show that 
the gall bladder contains bacteria about twice 
as often as the liv er The streptococci isolated 
Were always of the indifferent or green 
producing vancij The other bacteria were 
mamly diphtheroid organisms staphlococci 
and various bacilli None of the baciUi isolated 
resembled bacillus wcJchii m anj of its es en 
(laf properties 

The results obtained by injecting into 
rabbits the various strains ibolatcd arc given 
in Table II The streptococci isolated from 
the gall bladdtr were selccti e for the gall 
bla Ider of the rabbit but also localized m the 
liver to a lesser extent Those isolated from 
the liver verc not as selective m their action 
The diphtheroid orga usms isolate I had 
I rattically no stletlnc localizing po vir an 1 
like VIC taphjfococci an I bacilli hint 
I roduce anj expenmental focal lesion Ml of 
the strains i ere injcclc 1 intravenously The 
GrampositivcbJCTlh were also injected intra 
pcntoncally m dosesof 2 to 3 cubic centimeters 
of suspension but none of the strains was 
virulent enough to produce death of the 
animals 

This bactcnological study ol the liver as 
well as of the gall blad Icr vould seem to show 
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that (i) streptococci -were isolated from the 
gall bladder m the usual percentage of cases 
and more frequentl}' than thej were isolated 
from the liver, (2) vhen these streptococci 
Mere mjected mto rabbits thej' displayed a 
certam degree of electiA e localizing pov er, (3) 
staph} lococci, diphdieroid organisms, and 
bacdli Mere isolated less frequentl}', did not 
ha^e definite electne localizing pover, and 
Mere not pathogenic for rabbits Mhen injected 
in the same dcsage as that in which strepto- 
cocci Mere introduced, and (4) none of tlie 
organisms resembled the description gi\ en by 
Dragstad of the organisms responsible for 
death of evpenmental animals from im- 
plantation of hepatic tissue 

HISTOLOGICA,L STUDIES 

Histological as Mell as bactenological 
studies Mere made of specimens taken from 
the In er and also of specimens taken trom the 
gaU bladder These studies were made from 
fresh sections and from fixed frozen sections 
of the same matenal as that used for the 
bactenological work Se\ eral different stains 
M ere used in carr}Tng out this stud} 

The Malls of the gall bladders varied in 
color and thickness, some Mere thin, and of a 
blmsh, nearly normal appearance, others Mere 
thick, fibrous, and gra}Tsh-white The m all of 
the gall bladder, as is m ell known, is composed 
of several layers From Muthin outM^ard the} 
are as follows (i) the mucosa, Mhicli consists 
of a glandular, atUous structure, hned Math 
columnar epithehum, (2) the submucosal 
vascular stroma of connectne tissue, (3) the 
musculans, uhich is made of two layers, the 
circular and the longitudinal mtncately ar- 
ranged, and M'orking in umson for the purpose 
of expressing the bile, and (4) the serosa or 
outermost la} er consisting of thin endothelial 
connectne tissue Mhicli contams a vanable 
amount of fat 

The condition of the m alls of the gall bladders 
\aned greatly with the extent of the m- 
flammation In some it m as nearly normal m 
certain areas except for slight congestion of 
the capillanes and a little l}mphocytic m- 
filtration in the submucosa In 2 cases the 
inflammatory process was extensixe and severe 
because of both scattered and collected active 


l}'mphoc}tes and a fevr plasma cells, in all 
lavers, along Mith an increase of fibrous 
connective tissue 

Cholesterosis m as present in 5 specimens in 
this senes Howe\ er, on microscopic examina- 
tion, 12 Mere found to contam a ^a^able 
amount of this lipoid matenal in the sub- 
mucosa of the mill The Iipoid substance m as 
mostly present in the phagoc}i.ic cells col- 
lected in the mill and was also found in a 
minute form in the c} toplasm of the epithe- 
lium Stones Mhich occurred in the gall 
bladder m ere either of the single, olive-shaped, 
cholesterol ^qie or of the small multiple, 
mulberr}' variety 

TMent}-four of the gall bladders contained 
tMO or more stones of \anable color, xanety, 
and shape The injury to the mucosa vaned 
from a slight brushing off of the mlh to almost 
complete destruction In many gall bladders 
there were areas of Iom glandular epithehum, 
in other areas, thickened submucosal fibrosis 
Mhich was coxered by a smgle layer of Iom* 
columnar epithehum The amount and extent 
of inflammator}" cellular infiltration xaned 
In a feM gall bladders, the Mall consisted of 
nothing more than dense, fibrous, h} almized 
tissue Mhich ex-^en contained some deposit of 
calcium In those Mhich contained feMer 
stones than others, and in cases m Mhich the 
histor} of disease Mas of shorter duration, 
there Mas much less exidence of prexnous or 
present disease The musculans in some m as 
destroyed, in others there was h} dropic degen- 
eration, MTth poorl} staming cellular nuclei 
In 50 per cent of the gall bladders m this 
senes there m ere glandular structures Mithin 
the musculature, which m a feM cases extended 
into the serosa These m ere heterotopic glands 
suTular to those m the mucosa, many of which 
M ere partly surrounded by l}Tnphoc} tes In 2 
cases in Mhich stones Mere not present, these 
heterotopic glands m ere present Their pres- 
ence may, in some instances, explain the 
s}Tnptoms in a manner similar to that in 
which glandular structures m the utenne wall 
may explain s}Tnptoms referable to the uterus 
They may also be a potential source of adeno- 
carcinoma of the gall bladder 
In some cases the infiammatoiy reaction in 
the Imer consisted of portal cirrhosis to a x ar}'^- 
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of operation on the gall bladder A fair sized 
piece of h\cr was taVen from the n M lobe 
in certain instances i hereas m other in 
stances a piece of the same size was Utlen 
from th left lobe of the li er at some hs 
t nee from the gall bladJer The pie c of 
li%er was rcmo\e(l at the beginning of the 
operation before the gall bladder had been 
disturbed This was iirunedntel> subjected 
to bacteriological studj This hepatic tissue 
\ as cultured with the u o of several different 
culture mediums The cultures \ ere incu 
bale 1 at room temperature an 1 at 37 degrees 
C Thej V cr culture I aerobicalli anaer 
( bicall> and in an atmosphere of carbon 
dioxt le 10 per cent They were incubated 
for at least a weeU before being discarded 
Cultures of the gall bladder were similarly 
made 

Cultures of the liver as well as of the gall 
bladder were made m 30 instances and m 7 
instances in which the gall bladder was not 
rcmoecl culturcsof the liver onl> weremade 
(fable I) Therefore culture of the liver 
numberc I 37 and of the gall bladder 30 Of 
the 3 cultures made from the liver 27 per 
cent were jxisitive 14 per cent jiclded strep 
tococci anJ 9 jercent other organism 
I rom the c tgurc it i evident that t fev 
cultuns cf the liver containt 1 both strej 
t icocci ml Ihcrtrganim Oflhe3ocul 
turts made fr m the gall blad Icr 47 
e ere positi c 27 per cent contained strep 
(ocotci an<l 23 per cent other orgaa/sws A 
f w of the e cultures also contained str j>- 
tococci and other organisms As has been 
sail m cavs cholcvsteclomj was not 
indicated and cultures were made of the liver 
onl) If the«c arc taken as a s paralc group 
the results of culture are as follov s 5 were 



sterile 1 yielded a treptococcu and i a 
Gram negative bicillus of the colon t>phoid 
group 

Tbe occurrence of streptococci m 27 per 
cent of the gall bladders agrees mth tbe 
percentage incidence of cultures of the gall 
bladder in which streptococci have been oh 
tamed previously These results show that 
the gall bladder contains bactena about tw ice 
as often as the liver The streptococci isolated 
vere ab ays of the indifferent or green 
producing variety The other bacteria were 
mainly diphtheroid organisms staphlococci 
and various bacilli Isoneof thebacilh isolated 
resembled bacillus wclchii in any of its css n 
tial profierties 

The results obtained by injecting into 
rabbits the various strains isolated are given 
in Tabic II The streptococci isolated from 
the gall bladler \ ere selective for the gall 
blad lerof the rabbit but also localized m the 
liver to a lesser CTtcnt Tho c isolated from 
the liver vcrc not as sclccti cm their action 
Tbe liphlhcroid organisms isolated had 
I ractically no clc live localizing jxiwcr in 1 
like ic stiphyl coc I an 1 bacilli d d ml 
produce any c\pc imental f il lesion Ml of 
the strain v cre inj eled mtravenou ly ihc 
Lrain posiln e bacdli v re also injcctai intra 
pcntoneally m dosesof 2 to 3 cubic centimeters 
o! suspension but none of the strains vns 
virulent enough to produce death of the 
aiumals 

This bactcnologiDil study of the liver as 
wcllasofthcgallbladd r would sccm to show 
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CHOLECYSTOGRAPHIC CRITERIA IN SURGICAL DIAGNOSIS 

An An\l\sis i\ND Operatot: Checkin 233 Patients^ 

BRUCE L FLEMING, M D , Pnn^FLpniA 


L aboratory and technical tests designed 
, to aid in diagnosis are frequentlv intro- 
^ duced to the medical profession r\'ith 
claims ot A alue tliat are not home out b} subse- 
quent use Cholecj stographj seems, in some 
part at least, to be a A\elcome exception Since 
its introduction in 1924 bj Graham, Gopher, and 
Cole it has been \er\ uidelj used It is un- 
usual toda\ to hax e a patient come to operation 
for biliarx tract disease whose cholecxstogram 
has not been prexaously studied Though it was 
primarily introduced as a diagnostic aid without 
present knor<. ledge of its sigmficance, it has come 
to be recogmzed as a test of gall-bladder function, 
and it has been so considered in this investigation 
Much of the literature on this sub]ect has been 
contnbuted by the roentgenologist We have 
approached it from the xnewpoint of the chmcian 
or surgeon and, therefore, have not been con- 
cerned with the techmcal production of the 
cholec} stograms nor vith the interpretation of 
the films, but rather with the catena that has 
been oSered b} the roentgenologist It should be 
knorni that the oral admimstration of the dj e has 
been used routinely in our patients, but results 
have been frequently checked by the mtrax enous 
method of admimstration 
In considenng cholecystographic findings one 
must recall the factors outside the gall bladder 
and bile ducts which pre\ ent or hmder its xasuali- 
zation Chief among those found bv other 
obsen ers are enlargement of the liver (cirrhosis 
— ^passne congestion), jaundice, pregnancy^ after 
the fifth month, malignant disease of the upper 
nght abdominal quadrant, ascites, or any acute 
intra-abdominal disease Roentgenologists have 
found that in very obese patients it is not alway s 
possible to xasualize the gall bladder even when 
normal This is particularly true when co-opera- 
tion cannot be secured either through the patient’s 
lack of intelligence or of an understanding of the 
English language Colomc imtabihty or insta- 
biliti is sometimes attended by a failure of the 
gall bladder to fill after adrmmstration of the 
die Lahey and Jordan have recently reported 
65 such patients and pointed out that after treat- 
ment had been earned out for their colomc syrnip- 
toms, 44 per cent gave normal cholecystograms 
The importance of this observation needs em- 


phasis for symptoms onginating in the colon may' 
closely simulate those of biliary tract disease 

Cholecystography depends upon three known 
functions of the gall bladder the storage of bile, 
Its concentration therein, and its expulsion on 
demand into the duodenum The dye used in 
this test must have access to the liver which 
organ secretes it in the bile by' means of which it 
is earned to the gall bladder Adequate liver 
function, patent bile ducts, and concentration 
wathin this viscus are all essential to visualization 
Obv'iously, unless the gall bladder is v'lsuahzed, 
nothing may be learned, by' this method of 
examination, of its size, position, shape, or ability 
to empty' It must follow, therefore, that the one 
parPcular gall-bladder function of which most is 
learned is the ability to concentrate its fluid 
contents 

Olch (1927) found that of 52 cases of chronic 
cholecystitis without stones only 10 showed an 
abnormal mucosa at operation and m no instance 
was the mucosa found abnormal microscopically 
and y'et the cholecystograms of all indicated im- 
paired function Such findings show the difficulty 
of interpreting function in terms of histopathology 
Graham, Lahey, and Rirkbn all have remarked 
upon the difficulty' evpenenced many times in dis- 
tinguishing macroscopically or microscopically 
between a normal and an abnormal gall bladder 

Lockwood and Skinner found that in 89 6 per 
cent of 192 cases havmg gall stones, the cholecy st- 
ograms indicated pathological changes in the gall 
bladder Case reported that the cholecy stographic 
findings were correct m 96 i per cent of his cases 
with gall stones Nmety'-four and one tenth per 
cent of Wilson’s patients with stones show ed im- 
paired funepon of the gall bladder hlost authors 
commenbng on this phase agree that impaired 
function, as rev'ealed by the cholecy stogram, has 
a higher incidence in the gall bladders containing 
stones 

Eusterman reviewed 1,510 reports of patients 
in all of whom posiPv e cholecystograms had been 
produced In 41 per cent of these the chmeal 
s:^ptoms or signs of gall-bladder disease were 
absent or indefinite He nghtly emphasized the 
need for the reahzation that cholecystographic 
catena must not be accepted as a diagnosis 
Murphy , Kirkhn, and Graham all found that the 


>I rom Ihc Surgical Department, Division B of the Jefferson Hospital 
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in„ degree together with sderosis of the blood 
vessels In other cases it consisted of pen 
\ascular infiltration together with fibrosis or 
in some instances e\ en hyahnization These 
proce in a fei\ cases extended between 
the columnar hepatic cells and the cells oc 
casionall) showed some cMdence of disease 
bj the presence of poorlj staining or small 
nuclei In four sections of the In cr therewere 
collections of Ijmphocjtcs m the lobules as 
additional e\ndence of hepatic infection The 
reaction \ancd in amount and apparently it 
was not in direct relationship to the degree of 
reaction in the gall bladder This was shown 
b> MacCarty and Jackson in a similar study 
m 1920 

In all sections of the liver which were 
stained with Sudan III fat was present in 
\arjing amounts mostly within the hepatic 
cells In these sections which contained a 
large amount the fat was seen to occur 
radiall> about the central vein Since there 
were deposits of lipoid in onl> twelve gall 
bladders there was no indication of direct 
relationship between deposits of lipoid in the 
two organs 

SVHiLKR\ 

It IS certain that this condition of hepatitis 
or cholangitis occurs rouimel> in the presence 


of cholecystitis It is also true that this con 
ditiOQ of the bver exists when rec 0 e.nizable 
change cannot be made out m the gall bladder 
or bile ducts Probably under these con 
ditions hepatitis is secondary to infection m 
some part 0/ the portal system It is a well 
known fact that the liver has a marked 
detoxifying function and that these changes m 
the hepatic tissue at times may represent the 
reaction that has taken place as a re ult of 
neutralizing either bacterial or chemical toxins 
that have been brought to the liver by the 
portal circulation 

\\c feel sure that hepatitis may occur as a 
primary condition and that the symptoms 
which result from it are similar to those of 
cholecystitis Furthermore removal of the 
gall bta Iderin these cases of primary hepatitis 
will relieve the symptoms 

In the group of cases studied it w as clearly 
shown that bactena can be found m a certain 
proportion of these cases It was difficult 
however to establish the importance of these 
bactena from the standpoint of the hepatic 
change The virulence of the organi ms which 
were recovered from the liver was not great 
Further studies along these lines may possibly 
tell more concerning the importance of these 
bactena 
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These findings indicate that a gall bladder nia3 
be diseased sufficiently to gi\ e nse to sj-mptoms 
leading to a positiie clinical diagnosis and such 
diagnosis be confirmed at operation and still the 
cholecj stographic response be normal In those 
m which the diagnosis was confirmed by the 
histopathologist, ii 9 per cent (14 of 117) had 
normal function There w ere iSS patients hanng 
clinicalh positne gall-bladder disease plus dis- 
turbed function as reiealed bj the cholecisto- 
gram, and of these onl} S, or 4 2 per cent, were 
found normal b\ the surgeon Of S gall bladders 
found normal b\ the surgeon, 7, or S7 per cent, 
ga\e normal cliolec% stograras Four normalK 
functioning gall bladders contaimng stones were 
reported 

CHROXIC CHOLECYSTITIS WHTHOUT STONES 

Of 7S patients found to haae chrome chole- 
C}'3btis without stones, 17, or 2S per cent, all 
checked at operation and, b^ the histopathologist, 
gave normal cholecj stograms This indicates 
qmte clearly that the group of patients that 
presents theV^atest difficult} to the climaan and 
surgeon in clinical diagnosis is the same group 
in which the gall bladders show the greatest 
lanation in funebon 


TABLE n — SURGEOX’S FDs'DIN GS AT OPERATION ^ 



Gall 

bladder 

not 

1 \'istia 3 ircd 

Gall 
bLdder 
poorly 
visual laed 
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abnormal 

Norrual 

dye 

; rcspo’ise 

Total 

Di ea'^^d with stones 

6 , 

1 5 ’* 

1 - 1 

r 6 

Diseased without 
stones 

23 ! 

oS 

I' 

'S 

5 so mal 

3 

S 

7 

15 

Total 

9 t 

97 

31 

19 


'All patients operated on pnrna*il> for biliarj tract disease 


The surgeon found 7S diseased gall bladders 
without stones (Table II) Seventj -eight and 
tw o-tenths per cent of these had disturbed func- 
tion as contrasted to 94 4 per cent of the pabents 
with stones Twent\-mne and fi\e-tenths per 
cent of the gall bladders were not visualized as 
contrasted to 51 6 per cent m those haiung stones 
Fort} -eight and seien-tenths per cent had im- 
paired Junction as contrasted to 42 8 per cent in 
those WTth stones but 21 8 per cent had normal 
funebomng gall bladders while onl} 5 5 per cent 
w ere found in patients wnth stones 
There are 120 pabents on whom histopatho- 
logical reports are available (Table HI) In the 
group showing impaired gall-bladder funebon 


TABLE ni — ^HISTOPATHOLOGICAL EINDIN'GS 
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0 j 
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! 1 

a 

Total 

! 

1 sr 

! t- 
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* I o patitnts operated oa pnm.^> fo’’ bil^r. trac* disease 


100 per cent were found abnormal bt the pa- 
thologist The onlv gall bladders reported normal 
b} the pathologist w ere from the group showung 
normal dv e response 

SUJDLIRY VXD CONCLUSIONS 

Correct pre-operatne chmeal diagnosis as 
checked by the surgeon at operabon was 93 
per cent Eightv -eight and two-tenths per cent 
found bv surgeon to hav e gall-bladder disease had 
disturbed gall-bladder funebon revealed bv the 
cholecv-stogram Eleven and seven-tenths per 
cent had normal gall-bladder funebon The pa- 
thologists found no normal gall bladders in a 
smaller number (120) with clmicallv posibve 
gall-bladder disease and impaired function re- 
vealed bv' cholecv stographv 

Nmetv-four and four-tenths per cent of the 
patients with stones had impaired or lost gall- 
bladder funebon Stones were found bv chole- 
cv stographv in 50 per cent of all pabents wnth 
gall stones 

In the pabents found to hav e gall-bladder dis- 
ease 'u.it!ioiil stones, the funebon v as not onlv dis- 
turbed less frequently but to a less degree Of 
these non-stone cases 28 per cent had normall} 
functioning gall bladders These pabents repre- 
sent the group (chrome cholecv stibs without 
stones) that likewise presents the greatest diffi- 
culties m climcal diagnosis In cholecv-stographv , 
as in anv other functional test or laboratorv 
determination, a knowledge of hmitabons is as 
essenbal to usefidness as a knowledge of pos- 
sibdibes 

Ot all pabents having chmcall} posibve gall- 
bladder disease and disturbed funebon as re- 
V ealed bv^ the cholecv-stogram, onlv 4 2 per cent 
were found normal by the surgeon This em- 
phasizes the V alue of positiv e cluneal opimon in 
conjunebon with posibve cholecv stographic find- 
ings 

A normal cystogram from a pabent suspected 
of having gall-bladder disease is not to be mter- 
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gall bladder can reco\er spontaneously from 
acute dslurbantes'Ph chlcad toitsnon Msuabza 
tion b> cbolecj-sto^aphy and the latter con 
tends that the choIec^stograIn in itself isthm 
fore not an in 1 cat on for the remo^l of the gall 
bladder 

It has been pointed out hj Eusterman and 
Case that \aluablc data on the accuracj ol the 
cholec)’stogram are not av’a lahle because oU 
patients showing impaired gall bladder function 
arc not subjected to surgery and the efort no 
rel able check, can be had The latter furthe 
more remind u that positne cholecystographic 
fndings c ntrolled b> operation should also be 
controlled b> an equal number of negati e 
cholecjstograms checked b\ operat on However 
nte est ng and useful such information a ould be 
it does not seem essential unless one means to 
elj ent el> on the cholecjslogram for diagnosis 

Kirklin reported that 6ie normal cholecvsto 
gram s elati clj les reliable than the abnormal 
one This seem* to be in keeping with the fuidings 
of most authors There ts need f r great cate m 
the nterpret tion of the normal choleeystogram 
m patents clinicall) positive for galtbladde 
d sease 

The V ritcr h shovnthats gcally drained 
gall bladders do not regain normal functon as 
evcalcdby thech lecystogram and the latte is 
of no us me al ati n of symptoms an gsub 
scqiiently in these patients \ pat ent may be 
sy roptom free n ith a I net onless gal) blad ler 

Summan g we may sa> cholecyst graphy s 
a method of studv ing gall blad Icr function The 

cf cti n of V hich itgi es most informatio i 
the po c of concentration of ts c nte ts and 
th s IS m St often f und impaired in gall blad Icrs 
c ntain ng stone Ch leevstograms sbo 
n rmal rc«ponse hav been f und lea t I able 
hen attempti g t nterpret them in te ms of 
symptom or path 1 gic I ch ge in the rgan 
Nosbarpline f demarcation bet een the ormal 
I ah rmal gall I lad 1 r ha been det m ned 
ly ih hi t patho! g st s gc 1) ta cn t 
a dibble hi h eq v! umbere f po it c nl 
iiegati c h Iccy t g a s h c been 1 ccLcil I y 
l>eraU Ch lecvst rophi c ter i t to 
Itc accej tc<l as a liagnosi ns t an nd al 
in itself for moval of the r ll bladder V 
kno ledge f tl c c t acvst c factors that mat 
interfere m th prod clion fach lecvstogram i 
essent al in interpret n reports 

In this in esugalion wc have attempte! to 
c rrclate cholecysto^ph c criteria of ^tents 
operate I n prima 1 \ f r b 1 ry tract d se e 
i ith the fn I ngs of the su geon and the h to- 


pathologist l\e were interested also m deter 
mining whether there may be di turbance of a 
gallbladder sufficient to lead to apositi e cl n cal 
diagnosis and impa red function detectable by 
cholecy^to'maphy without pathological chanoC in 
the o gan 

At the outset it was our intention to make use 
of joo consecutive cases operated on from the 
s rgicat ward of the Jefferson Hospital for gall 
bladder disease \ddUo al records have beceuwe 
availableandtothisgro PJ3V ere added making 
nail 233 c sccuti ceases It was necessary to 
omit 14 records because their information ' as 
nadequate It is important to note that all 
patients c nsidered herein vere operated on 
p imanly for bil ary tract disease and with that 
dinical diagnosis The fndi gs by cholecysto- 
gram as eported from the roentgenolo ical 
department have been compared with the 
surgeon s findings at operation and when avail 
able with the histopathological reports 

ciioLECvsims vvmi stones 


TABLE I — CirOLECySTOCRAPmC mOJNOS‘ 



ystpgraphic criteria but 944 pe cent of these 
Slone cases shov ed impa re 1 or ent rely lost gall 
bladde function (Tabic I) Of the 219 pat ents 
CO sdecd 93+ pc c nt we c fou d by the 
surgeon to ha e disca e 1 gall bladders It is not 
to be 1 ferred that the final pre ope ati e d ag 
noses ere n t freq cntly influenced by the 
ch lecvst graphic find g The latte her 
etc an djun t to the 1 cal d g ossa isevi 
Icnccdbv ihcf cl that 3 3 per cent ga cn rm I 
cholecyst gram 

NORUVL CtJOtFCVbTOOILVMS IV CLlVICVLLY 
PJSITIVE CVtL ntADDEE DTSrVSE 

Eghlv-eight and two-tenths pe cent (180 of 
304) of th gall bla Idcrs f und d seas d by the 
su geo had imp ircd funct n Ele c a I 
e n tenths per cent (74 of 04) gave mal 
cholecystograph response 



DIXON AND IMURPHY PRBI^RY IDIOPATHIC ABSCESS OF THE LRTR 21 


SYMPTOMS YN'D SIGNS 

'According to Keefe, the sjmptoms vax^^ 
with the nature and seat of the antecedent 
disorder, the pathwa} of infection, and the 
nature and a irulence of the infectious agent 
The onset maj be insidious, but it is usualh 
abrupt, accompanied b\ sharp, shooting pam 
in the nght upper quadrant, and associated 
w ith a sense of fullness m the epigastnum, or 
oppression in the lower nght portion of the 
thorax Additional sjmptoms are headache 
profuse sweating, nausea, anorexia, gradual 
loss of weight, emaciation, irntabihty, lassi- 
tude, dr)' cough, and fe\er of the remittent 
t)pe Frequently spontaneous improvement 
occurs, follow ed by periods of recurrence of 
symptoms 

The temperature usuall) fluctuates be- 
tween normal and 105 or 106 degrees F The 
rapidity of loss of strength and weight may 
e\en lead one strongl) to suspect malignancy 
Tenderness under 5 ie nght costal margin is 
frequentl) present and usually can be ehcited 
b) one or more methods Tenderness m the 
region of the abscess is said always to be 
present as a result of direct stretching by the 
abscess of the hver Howe\er, some diffi- 
culties may be encountered in ehcitmg this 
most important sign m the usual w ay Deep 
fistic percussion generally succeeds Ludlow 
has called attention to a special sign for re- 
1 eahng the usual deep seated pain of hepatic 
abscess by a sudden thrust with the end of 
the finger The usual pomt at w hich this sign 
appears is within the mnth intercostal space, 
about 5 centimeters from the right costal 
margin Pam is an mconstant symptom, but 
when present it is significant It may even be 
xague mtra-abdormnal or mtrathoracic dis- 
tress Increased intrahepatic pam on pressure, 
however, must be distmguished from disease 
of the gab. bladder or kidney, and from ulcer 
of the stomach or duodenum Thoracic pam 
as a result of pressure and displacement is 
sometimes more easily mterpreted Pam in 
the nght shoulder, when present, is the result 
of pressure on the endings of the phremc 
nerve 

Jaundice ma) be present from the start, 
or it may come on \ ery early It usually per- 
sists and fluctuates m intensity dunng the 


course of the disease Hepatic dullness is in- 
creased, dependent on the situation of the 
abscess Effiargement and tenderness m the 
right upper abdominal quadrant is the usual 
obsenmtion, whereas hepatic abscess on the 
left side is uncommon The nght side of the 
diaphragm is sery IiLel) to be elevated, to 
haxe little, if any, excursion, and to be 
associated wnth impaired resonance of the 
lower part of the nght lung (Edema of the 
anterolateral aspect of the thoracic w alls ex- 
tending from the sixth to the eighth mter- 
space, is considered by many as a pathogno- 
monic sign of hepatic disease However, its 
appearance is so delayed m the course of the 
disease that it rarely mfluences the diagnosis 
Enlarged spleen 13 common but fortunate!) 
makes its appearance late Ne%ertheless 
malaria too frequently has been suspected in 
these cases 

LXBORATORX RESULTS 

Anaimia is of the secondar)' D^pe, and pro- 
gressive, with marked destruction of blood 
cells Regeneratne powers of the hemato- 
poietic organs apparently cannot keep pace 
with the increasing anemia Leucocytosis 
is present and may be high Frequently the 
leucoc) te count is only shghtl) elevated and 
remains undisturbed dunng xnolent changes 
in temperature Roentgenologic studies may 
give entirely negative results, or the) ma) 
offer valuable assistance Fluoroscopic exam- 
mation frequently reveals elevation of the 
dome of the diaphragm on the affected side 
with restneted mox ement Pulmonai)' re- 
action of the adjacent lobe may be a confusmg 
observ ation, and may lead to the diagnosis of 
basal pneumoma Following rupture of the 
abscess beneath the diaphragm, the diagnosis 
of hepatic abscess may seem unwarranted 
Bnally , on perforation of the diaphragm, with 
the admission of pus to the thoracic caxnt) , 
the diagnosis of empyema or pleurisy with 
effusion may seem to be assured without any 
suspicion ^ to the presence of the hepatic 
abscess Undoubtedly, there are mstances m 
winch a ruptured pyogenic abscess of the hver 
has been treated as empjema, with good 
results Penrenal abscess likewise may be 
impossible to exclude Artificial pneumopen- 
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pretecl as trustnorlij endence against the pres- 
ence of 5 ch disea^ 

CboIeo’sto'Taphic cntena in diagnosis are 
adjuncts and are of \-alueonl> when interpreted 
m conjunct on ith the elm cal h storj and And 
gs and after all kno vm eTtracvstic facto s that 
maj mterfe e in its production ha\e l>ren 
eliminated 
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IRTMARY IDIOPATHIC YBSCrSS OP THE 1 IVER 
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"^fll tiol g\ of I liopathic absc ss usu 
nllj I obscure II wever ibsccss of 
the lit r of bacterial enu c rmt lake 
origin III thi b 1 1 of Inma^ >f the |K)rlal 
\cin In n I liti iiificti n m ) t Itr the 
Ii\ rl> laynfththlc lu Is htjati art n 
in 1 \oi s dir ct extension mat 1 c b> wax of 
the Ij mphatic channel and by direct trauma 
Howeter bacteria earned to the 1 er lo not 
al a\ un Icrgo proliferation but often for 
lunatcl) art destroy cd by the hepatic ti sue 
Ilia n ha callcti atttntion t the fact that 
the inn 1 nc f b [ atic I e f 11 i 
1 1 f Iitili ar fr m o I I o 4 I r nt 

fftlatxirt Ith lirm I cli f tl at themo t 
important causcofhepaticab ts issuppura 
tion of the appen Itx inasmuch as ncarl> jo 
per cent of all { > ogcnic hepatic absce« es may 
b «ai 1 to hay c their ongm at this focus The 
cqucncc of acute suppuratne appendicitis 
c mj heated by tlir ml» i m the meso 


appendix and followed b> infectious embe 
Iism through the portal s> stem later to icrmi 
natc m an absct s of the Iner has been well 
«. lablishctl Hoy eycr ruplurcl luoknal 
ulr r thr mbosc I hrmcrrhcidal y in siij 
I uralixc (holan^il colitis acute panerta 
titis furunculo is tjphoi 1 fever intestinal 
ob truction and operation on the gall 
bladder ha\c b cn crcditcl as the predi 
posing factor in some cases The common 
cau atnc organisms of primary hepatic ab 
setsa are staphylococci streptococci pscu 
lom na a iigina a 0 acillu f>oc>ancu ) 
lipio occu jncumonie an i other Oftci 
hoy eycr 1 acteriol gical stud 's art nn Ici I 
ing because of the frequent occurrence of 
secondary inyading organisms 
The age at ythich abscess of the li\cr is 
most Ilk ly to occur is that at \ hich appcndi 
citis 1 most Iikcl> to occur Males arc ap 
)aitnt1> more su ctptiblc than females 
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duration and unassoaated with gastro-mtestinal 
s\inptoms The temperature rose to 103 2 degrees 
r , leucocj tes numbered 14,000 in each cubic 
milhineter of blood, and the concentration of h$mo- 
globm u as 45 per cent The pabcnt looked sick and 
was unco-opetaU\ e General examination re\ealed 
a sU 5 neck and a bilateral positive Kemig sign 
graded 2 His handgrips w ere w eak The abdomen 
was not satisfactonlj palpated because of x oluntan 
ngiditj The diagnosis was mdetermmate, but the 
suggestion was made that generalized infectious 
m\ ositis might be present 
On the third da> in hospital the pain disappeared 
entuelx, and the patient felt well except for weak- 
ness Exammation rexealed jaundice of the sclera 
and skm, graded 1 to 2 The abdomen w as still dis- 
tended, but the ngiditv seemed \ oluntan There 
was dullness to percussion m the right upper 
quadrant, and questionable firmness Evadence of 
definite ananma had de\ eloped since examination in 
the dime The patient was eating well and his 
bowds were functioning satisfactonlj On the 
fourth daj m the hospital his general condition re- 
mamed satisfactorj , but he w as still febrile Exam- 
ination rex ealed tenderness, graded 2, o\ er the nght 
kidnex, postenorlx, laterallx, and at the middle 
portion of the abdomen, antenorlj , on the nght side 
The nght side of the diaphragm was definitely 
delated Roentgenologic examination did not dis 
dose abnormahty withm the thorax Permephntic 
and subdiaphragmatic abscess were considered 
Nox ember 19, the patient complained of seiere 
pain at the lower end of the sternum, and there was 
ngiditj , tenderness, and dullness m the nght upper 
quadrant of the abdomen The question of explora- 
tion was imperatixe It was not considered wise to 
explore because of the poor surgical risk and the 
probability of a malignant process being present 
The following possibihties were considered em 
pxema of the gall bladder, with low grade ab- 
scesses in the fixer from staphx lococcic infection, 
an acute infiammatorj process m the upper part of 
the abdomen, either local or part of a generalized 
infectious or mahgnant process, a progressixe, acute 
disturbance in the upper part of the abdomen 
culminating m an acute condition, such as a per- 
forating duodenal ulcer or similar lesion, sub- 
diaphragmatic abscess, permephntic abscess, and 
abscess of the hx er 

Nox ember 22, roentgenograms of the thorax gaxe 
evidence of bronchopneumonia inxolxnng the base 
of the nght lung The concentration of sugar m the 
blood was 150 miihgrams m each 100 cubic centi- 
meters A few daj s later exploration, under spmal 
anasthesia, v as advised Fn e cubic centimeters of 
10 per cent solution of calaum chlonde, mixed with 
200 cubic centimeters of phjsiologic solution of 
sodium chlonde, was given mtrax enouslj on two 
successive dajs before operation The coagulation 
time (Boggs) was 8 minutes, 30 seconds, and the 
bleeding time was 2 mmutes, 30 seconds The unne 
was normal except for a trace of bile Repeated 


examinations of the blood prior to operation dis- 
closed that the concentration of the hmmoglobm 
axeraged about 38 per cent, that erxthrocjtes 
numbered 3,000,000 and leucocj tes 14,000 in each 
cubic millimeter of blood The xan den Bergh re- 
action was direct, and the concentration of serum 
bihrubin fluctuated between 1 o and 5 2 miihgrams 
in each 100 cubic centimeters Dunng the 14 dajs 
before operation tlie temperature fluctuated from 
105 degrees T to normal, and the pulse rate xmned 
from 80 to 130 

November 26, an upper nght rectus inasion was 
made The lower part of the abdomen was found to 
be normal Between the liver and the diaphragm 
from 10 to 15 cubic centimeters of pus was found, 
which did not seem enough to account for the 
patient’s illness Ihe hepatic tissue appeared to be 
m good condition, the edges were featherj , there 
was no locahzed swelhng or bulgmg, although the 
nght lobe appeared to be a little fuller than normal 
A needle w as passed into the nght side of the liv er 
for a distance of 7 5 centimeters, and a large pocket 
of pus w as found A trochar v as passed, and about 
700 cubic centimeters of greenish vellow, odorless 
pus was evacuated from the antenor and supenor 
porUon of the right lobe of the liver The index 
finger was then inserted, but adjacent abscesses 
were not revealed large tube was inserted for 
drainage, and was stitched to the capsule of the 
In er Stnps of iodoform gauze were packed around 
the tube Further exploration was not done Cul- 
ture of matenal from the abscess caxntv , on blood 
agar and in bram broth, resulted m growths 
of a green-producing streptococcus On the first 
dav after operation the wound drained freelx around 
the tube Irngations w ith bone aad w ere begun the 
second daj , and the bone acid solution was replaced 
bj Dakin’s solution on the fourth daj The gauze 
pack was removed on the tenth daj , and the tube 
was removed on the eleventh dav after operation, 
because the wound was not draining Each dax the 
patient receixed mtrax enous mjections of 10 per 
cent solution of glucose The temperature remamed 
around icxi to loi degrees F until the fourth daj 
after operation, xvhen it rose to 104 degrees F and 
contmued to be remittent The pulse rate ax eraged 
about no 

December n, the temperature began to nse, the 
K 'vaned between 120 and 140, and it was 

mought that a second abscess was dex eloping 
Hoy ever, the ongmal abscess was not draimng well 
Therefore, 2 dajs later forceps were mserted to 
establish additional drainage of the pnmarj abscess 
Md 230 cubic centimeters of pus was evacuated' 
However, the pulse rate continued to fluctuate 
between 120 and 160 and the temperature between 
97 and 105 degrees F Repeated examinations of the 
blood disdosed that m spite of sev eral transfusions 
ot soo cubic centimeters or more of blood, the con- 
wntration of hiemoglobin remained at 50 per cent 
Ibe number of leucocj-tes remained s ationarv at 
9,000 m each cubic millimeter of blood 
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toneum used as an adjunct to roentgenologic 
studies maj be of % alue in <iome ca es 


rATIIOLOGY 

Pjogenic abscesses of the liver maj be 
single or niuJtipJe The large single abscess 
calls for prompt surgical measures According 
to Moj nihan about 70 per cent are single and 
affect the nght lobe This maj be explained 
bj the fact that the ri ht portal branch is the 
largest swiftest and most direct route bj 
which infective emboli can gam acces to the 
jKirtal spaces The left lobe of the liver is 
affected in onlj 15 per cent of cases and if it 
IS affected two abscesses arc l]kei> to be 
] lescnl vviihin the liver 

lollowmg the implantation and prolifera 
tion of bactena m the portal spa es the 
abscess begins as phi bitis with occlusion of 
the smaller portal branches as described b} 
Kaufmann Necrosis follows rapid!) \ sur 
rounding purulent exudative inffammation 
accompanies the necrosis and the involved 
mass of hepatic tissue is soon liquefied The 
single abscess cavit) is large irregular m out 
line andorcumscribedb) a thickened librous 
capsule in the chronic form of the disease 
The abscess not infrcqucntlj remains sterile 
At tunes the abscess ma) be partially ab 
•arbed and thecavit) completel) obliterated 
oucsosts 

An accurate diagnosis maj be ver> easil) 
attained if one suspects the pre cnce of 
hepatic abscess from the start Ilovever at 
best the dev clopmcnt of 1 correct diag losis is 
usuallv a It) mg affair The following should 
be excluded p>ogenic infections cl cwbcrc in 
the bod) malaria pneumonia tuberculosi 
malignancy gumma and h)d3tid cyst The 
diagnosis ma) be said to be based compleiclj 
on the bistorj of some recent intra abdominal 
surgical procedure remittent fever enlarged 
tender liver and fluoroscopic examination 
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pads and e\plorator} aspiration \Mth a good- 
sized needle follow s After finding an abscess 
caMty in the anterior and supenor portion of 
the In er, a large Potain aspirator is inserted 
This IS follow ed b} placing a large rubber tube 
through the metal cannula The tube is then 
sutured to the capsule of the Iner and a 
generous amount of iodoform gauze is placed 
around the tube to wall off the draining sinus 
In a few days the ca\ ity may be irrigated w ith 
solution of boric acid At a later date Dakin’s 
solution may be used The possible disaster 
from air embolism rules against the use of 
hydrogen peroxide as a liquefier If the punc- 
ture wound IS sufficientlv large to admit the 
index finger adequate exploration of the 
ca\itv should follow' Frequently, partitions 
of adjoining abscess cavity may be broken 
dowm Should senous haemorrhage develop, 
the cavnty can be packed Moymihan’s 
method of sutunng the capsule and hepatic 
substance at the periphery' of the abscess 
cavntv to the peritoneal and rectus muscle as 
a substitute for adhesions which would pro- 
tect the peritoneal cav ity from contamination 
has not been especially' satisfactory' 

Transpleural method This procedure has 
been found satisfactory' at times The oper- 
ation can be accomplished in one or two 
stages, depending on the presence of ad- 
hesions Usually the diaphragm is sutured to 
the panetal pleura, and the abscess cavity is 
opened i or 2 day s later, either by means of 
the scalpel or the actual cautery 
Siihpleitral method This is the operation of 
choice Incision is made along the line of the 


ninth rib crossing the anterior axillary' line 
about 5 centimeters abov e the costal margin 
The rib is resected and the diaphragm is in- 
cised Then the abscess is explored This 
method is frequently' combined with the 
abdominal method when the hepatic abscess 
lies high and posteriorly' 

Retroperitoneal method This operation is 
rarely used and seldom indicated 

SUXIVLXRX VXD CONCLUSIONS 

The occurrence of idiopathic primary' 
hepatic abscess is relativ'ely' rare The etiology 
usually IS obscure Diagnosis of pnmary 
hepatic abscess is seldom made It should be 
based on a recent history' of some mtra-ab- 
dommal surgical procedure, remittent fev'er 
the presence of an enlarged tender liver, and 
positive fluoroscopic ev'idence Treatment 
should aim at free drainage, the method in- 
stituted depending on the size and situation 
of the abscess cavity' The phy'sical signs, 
symptoms and pathological changes are 
bnefly summanzed in this paper A report of 
one case is included 
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Decembe is roentg ol giceiamin tionre t I d 
cl at n f tb d phragtn n lb nght de nd i 
d later it na le ted t tb f u th nb t 

terio Ij Th b s f th nght 1 g w fiU ated 

ppa enll> f llowiag cons Udat o Twe Ij fi e 
cub c cnt meters I o pe t me c ochrom 

g ninlra o 1 n soo b cent met rs f 
ph> ! g c sol t on of sod m ch! nd \ seco d 

bph nc bsces was dr ed Ja u ry 3 93 

I u d s Ut r to p ho IS d eloped od the 
pabe tdedja uarj th fo t s e th da) after 
petal n 

r tmo t m d »d s res wer follow On 
la g nd th e fo r small b esses 1 the nght 
I be of th 1 r the I rge b es had been well 

c cu t d b\ d g I ph en bscess ge e I 

peneonts sight I s bl t al hyd oth n (left 
I 000 ub c l m t rs r ght 500 cub c cent 
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c t d fT se nci h tis ulce t e ent ntts pt 0 
ni galj (4 gram n rm 1 is gr ms) he I d 
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\ rather detailed and complete report of 
thi sin Je case of hepatic abscess seems justi 
fiable because of the mans intercstingfeaturcs 
of Ibc case The dia^mosis was obscured from 
the beginning The changing S)mplom asso 
ciated uilh progresstae weakness anxmia 
and loss of weight aroused the suspiaon 
of the presence of a malignant condition The 
history (hat the patient had undergone 
operations 3 and 5 >cars pretiousl) seemw to 
be of little significance In spite of repeated 
labontor) examinations and clinical ob er 
Mlions *1 > orking diagnosis couM not be 
made and cxploratorv operation « as delayed 
I atients suffenng from hepatic abscess as this 
patient! as are likely to come to operation m 
a debilitated state which adds to the hi5,h 
mortahty 

The pcrsistcnceof chills fe\cr andcl \ated 
pulse rate following adequate drainage indi 
cated that a econd abscess might be present 
IIowc) er as the patient s condition did not 
justify further cxtcnsneopcralion additional 
exploration was not done Ncxcrlbcless 
secondary drainage of small collections of 
purul nt matcnal beneath the diaphragm was 
effected more than once apparently with 
improacracnt 

V diet high m carbohydrates seemed to be 
efIccU%e in sustaining bodily functions and 
promoting hepatic regeneration Repeated 


transfusion of blood was the necessary factor 
to allow the patient to go on in pile of the 
pro^rcs ivc destructive anxmia Whether or 
not the second abscess was pre<ent at the 
time of operation or followed by direct e- 
tension is of no consequence Nevertheless 
postmortem examination gai c adequate es 
planation of the relatively high mortality m 
cases of primary ab cess of the In er namch 
the presence of a second abscess and the m 
voUement of the pleura and the peritoneum. 

PROGNOSIS 

It IS generally agreed that the mortality 
resulting from pyogenic abscess of the liver 
approximates nearly 50 per cent This doe 
not seem unlikely for because of delay in 
diagnosis the patients frequently come to 
operation as poor surgical risks In addition 
the diances of draining adequately more than 
one abscess cavity arc doubtful Finally the 
promptness with which complications of (he 
penloneal and thoracic cavities follow makes 
the operaliv e risk e peciallj great 

TRE.tniEsr 

Treatment should aim at free and adequate 
drainage the method instituted depending on 
the SI e and situation of the absces 

Although aspiration for diagno is and treat 
ment has had its adherents the use of thi 
procedure should be strictly confined to 
amcebic abscesses Whenever aspiration is 
practiced one should be in a position to 
explore immediately should an ahsce s be 
present Ref>eatcd aspirations asatberapeu 
tic measure m cases of hepatic abscess we 
feel should be abandoneil bmall wcllcncap 
sulated quiescent abscesses arc ju t as likely 
to become self luiuted as they are following 
aspirations Negative results of aspiration 
V ould hardly influence cither the indications 
for or site of an exploratory procedure 
Instead it has been found more satisfactory 
to use the aspirating needle in the course of 
the operation The follow mg methods of oper 
ation ha c become more or less stan lardiaed 

titlomtnal or tronspe itoneal metlod \ 
nght rectus incision is made and complete 
exploration of the abdominal cavity is carried 
out The liver is then packed off with gauze 



DIXON \ND IklURPHY PRIMARY IDIOPATHIC ABSCESS OF THE LI\ ER 25 


pads and exploratorv aspiration ith a good- 
sized needle folloA\s After finding an abscess 
caxnty in the anterior and superior portion of 
the In er a large Potam aspirator is inserted 
This is follow ed bj placing a large rubber tube 
through the metal cannula The tube is then 
sutured to the capsule of the h\er and a 
generous amount of iodoform gauze is placed 
around the tube to w all oft the draining sinus 
In a few daj^s the ca\nty may be irngated w ith 
solution of bone acid At a later date Dakin s 
solution max be used The possible disaster 
from air embolism rules against the use of 
hydrogen peroxide as a liqueher If the punc- 
ture wound IS sufficienth large to admit the 
index finger, adequate exploration of the 
caxnty should follow Frequently partitions 
of adjoining abscess caxnty may be broken 
dowTi Should senous haemorrhage develop 
the caxnty can be packed ^loxmhan’s 
method of sutunng the capsule and hepatic 
substance at the penpherj of the abscess 
caxnty to the pentoneal and rectus muscle as 
a substitute for adhesions which would pro- 
tect the peritoneal cavity Irom contamination 
has not been especially satisfactorj 
Transpleural inelliod This procedure has 
been found satisfactory at times The oper- 
ation can be accomplished in one or two 
stages depending on the presence of ad- 
hesions Usually the diaphragm is sutured to 
the panetal pleura and the abscess cax itx is 
opened i or 2 days later, either bx means ot 
the scalpel or the actual cautery 
Siibpleural method This is the operation of 
choice Incision is made along the line of the 


ninth rib, crossing the anterior axillary line 
about 5 centimeters abox e the costal margin 
The rib is resected and the diaphragm is in- 
cised Then the abscess is explored This 
method is frequently^ combined xxith the 
abdominal method xxhen the hepatic abscess 
lies high and postenorlx 

Retroperitoneal method This operation is 
rarely used, and seldom indicated 

SUXIMARX XND CONCLUSIONS 

The occurrence of idiopathic primary 
hepatic abscess is relatix ely rare The etiology' 
usually IS obscure Diagnosis of primary' 
hepatic abscess is seldom made It should be 
based on a recent history of some intra-ab- 
dominal surgical procedure, remittent fexer 
the presence of an enlarged, tender liver and 
positixe fluoroscopic exndence Treatment 
should aim at free drainage the method in- 
stituted depending on the size and situation 
of the abscess caxnty’ The physical signs, 
sy mptoms and pathological changes are 
briefly summarized in this paper A report of 
one case is included 
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FROM THE J iMES BUCnA\ l\ BRAD\ UROLOGICAL I\STITUTE 

OBSTRUCTIONS TO THE URETER PRODUCED BY ABERRANT 
BLOOD VESSELS 

A PlaSiic Repair Without Ligation op \essels or Transplantation of Ureters 
HUGH HAMPTON \OinG MD FACS B tim 

M uch attention has been directed n ecent ultimate development of svstemc sjmptoms as 
jears to the study of obstr ct o s to the the d scase progresses In some c es the symp 
ureter at 0 near the u eteropelvic junc t ms may rema n slight although the hjd ne 
ture produced b> blood essels or fiW s cord phroticcond t onmaybeg eat Thecond t^onmay 
conta nin blood essels generally aberrant in be suspected hen n young pate ts with t 
character which c oss the u eter n pass ng from evide ce of inju y or pathological c ditio s f 
the great blood vessels to th 1 wer pole of the the unne pa n comes on ms d ously in the renal 
kidn y While there is st 11 no definite ag eement region In o e of our rece t cases the symptoms 
as to the inception f these cases the cons nsus of ere so st ght that attent n was hardly di ected 

opinion IS that perative rel ef of some sort is t all to the Lidney but an experimental i pax 

necessa y m rder to preve t a further develop u g am revealed a c ns derable dilatat on f pel 
me t of the hydronepnrot c CO dition w th In vis and calyces In the dete tion fthscondton 
mate destruction of the k dney Altho gb nsome imraven u ography is of g e t value but n 
cases the dilatat n fthepelvi andclycesmay o der to detect roentgen log cally the obstructi n 
progress slov ly and after se e al years not reach and k k of the urete d e to a vascular co d 

e y g at a e n many oth cases the progress el ograde urography essent al 

of the hydronephrosis is m h more rapid and After the discovery f u ilateral or bilate al 
leads aucUy to the form tion of huge sacs with hydronephrosis either p ducing symptoms or 
great thinning of the e al co tet and dest ction not one must consider the mportance of invest 
of the renal funct W th the onset of of cl n gallon and relief m order t a o d ultimate de 
serious pathol {, 1 o ditions with gra ge e al struction of the kidney substa ce serious c m 

mpo t cc r Th hi tory of these case a ule pi cations due to secondary infect n W hen b th 
el c ts ndefi ite ymptoms of pain d 11 a h gin kidneys ae hydro phrotic d n must be 
chara t i b th kidney region w ih the made a t wh ch should be attack d first as will 
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be shown in the first case reported here Ha\ang 
decided that mten'ention is necessarj for the hj - 
dronephrotic condition, it is important at opera- 
tion that one should proceed cautiously, so as to 
obtam a complete study of the conditions present 
at the ureteropelnc juncture, in order that accu- 
rate information as to the cause of the hi drone- 
phrosis maj'be determined B proceeding carefulh 
and demonstrating that the dilatation of the pelns 
and call ces is due to aberrant \ essels or i ascular 
bands which cross the ureter at or near the peine 
juncture, thus produemg compression, kinking, 
stricture or valve-like conditions which are re- 
sponsible for the obstruction to free outflow of 
unne from the pehns, the operator must deter- 
mine what means should be adopted to reheve the 
condition 

Dunng the past 1 5 j ears, numerous papers ha\ e 
appeared adnsmg the removal of the obstruction 
to the ureter b> dinsion and ligature of the blood 
vessels More recentl\, however, it has been 
pomted out that such destruction of i ascular sup- 
pty of the lower pole of the kidnej often leads to 
defimte impairment of the organ, and sometimes 
to pronounced atrophj or e\ en necrosis On this 
account Quinby and others hai e adnsed that in- 
stead of division and ligature of the vessels, the 
ureter should be cut off and transplanted to 
another portion of the kidnej w here good drainage 


and freedom from v’ascular compression m the 
future mav be obtained Such a procedure has 
apparent!} not alwavs been successful, and cases 
in which nephrectom} became necessarv are re- 
corded m the literature YTiereas simple' remov al 
of the vascular obstruction or transplantation of 
the ureter was for a time considered sufihcient in 
most cases, the recent trend has been toward re- 
section of the markedly redundant renal pelvns in 
order to remov e permanentlv the hv dronephrotic 
sac after the obstruction has been removed But 
the impairment or senous injurj to the kidnev 
produced bv hgating the v'essels to the lower pole, 
and the occasionallv ver} imperfect results ob- 
teined bj ureteral transplantation have brought 
forcibly to mv attention the fact that both these 
procedures are far from ideal For some time I 
have been considenng whether it would not be 
possible b} a plastic procedure, while carrvnng out 
resection of the dilated pelvis, to separate the ves- 
sels and ureter so that the obstruction would be 
remcn ed, and all chance of future recurrence ehmi- 
” report herewnth two cases in 
which It has been shown conclusivelv that such is 
possiWe As w ill be desenbed in detail further on, 
no difficult} was espenenced in canwnng out re- 
section of the antenor and postenor aspects of the 
redundant pelvis, and in so closing b} sutures the 
defect thus produced that the vessels and ureter 
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Fig s The new plastic operation to reduce size of pehis and also to separate ure 
ter and \eins from each other i, Resection of portion of antenor surface of pehns, 

2, resection of portion of posterior surface of pehns 

ttas necessan to change the catheter b\ c^stos- drainage was maintained for several weeks and 
copy at penods var\nng from a few da> s to a w eek wath remarkable results -^t the end of a w eek a 
or more, depending on the accumulation of pus, small amount of phthalein was obtained from the 
and the blocking of the catheter which could be supposedh complete!} destro\ed right kidne\ At 
relie\ed b} irngation and suction Satisfactorv the end of 18 da\s 22 per cent was eliminated in 2 
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hours and at the e d f a m nth the fund on from 
th s side as 4S per cent aim st as good as th 
other ki lne> \ hich had previo sly been do ng all 
the work The d monstration of the g eat s^uc 
of an nl>i g ureteral calhcte w th dra nage con 
Imu fo many weeks was appa ently new as 
as the dem nslrat n that su h a kid ev after 
jcars { bstnjcti n and f rmat on of a hu c by 
dr nephr t c sac 0 Id be rest cd almost t no 
mal function As a result of these iso enes t 
a iecided that th kidnej sho Id be p esersed 
and neph ect mj a ided It ^astho ghtad sa 
ble to operate at first upon the lea t damaged s de 
and when this kidne> was exp scd t a clca ly 
sho m that the obstructi n \ as due to a fib ous 
cord containing artery and \ in which ran from 
the great ves tls to the 1 er p< I of the k. dney 




but a c mpress n f these ve sel seemed t pro 
di ce e > 1 ttle change m the •asculanty of the 
lower p le th operat r decided s mply to clamp 
divide and ligate the cssel This completel> re 
mo ed the ob tr cl n and the kinking of the ure 
te and inspe non of the nter r f the pelv 
sh wed th t fre d ai age wa th s btai cd 
D rug thee n\ Icsccn e folio ngth operat on 
the d ded phthale n tests sh ed d f n te reduc 
ti n functi n n the k d > as a rc ult of the 
I gati n of th s Is going t th lo er pole n 
fa t f r a t me the functi n fr m the opposit 
side n h ch a g eat hjdro ephrot c sac w s 
pre ent a iwhchh d ngmall> h wnnofunc 
ti n was g c te than th t of the the k dne> 
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Kig II interior and posterior surface of Kidnej and loner pole in Case No 2, shomng aberrant \ebsel3 to loner 
pole and the resultant kinking and obstruction of the ureter 


total of 3 2 per cent being excreted for hour The amount 

of unne obtained from left side in H hour teas 30 cubic 
cenpmeters No phthalem nas obtained transx esically 
The capacit> of the h>dronephrosis on the right side was 
1,000 cubic centimeters, on the left side, 130 cubic centi 
meters The left pi elogram rei ealed h> dronephrosis of the 
kidnej pel\ is, onl) about one third size of the nght 
Bilateral retrograde p>eIogTains nere done with 12H 
percent sodium iodide As seen in Figure i, / and a, both 
kidnejs wete markedlj hidronephrotic The left kidney 
peKis was the smaller of the two, was somewhat pear 
shaped, and measured 3H bj 3 inches The most interest 
mg feature was marled kml^g and obstruction m the 
ureter just at the ureteropeh ic juncture The ureter was 
seen here to be compressed (no shadow graphic fluid was 
shown at this point), was directed outward and pro- 
nouncedli kinked as it entered the pehas (At operation it 
was shown that this was produced b> a fibrous band con 
taming artery and xein, which ran from the great \essels 
to the lower pole of the kidney , thus producing compression 
and I inking of the ureter ) The kidney cortex was some 
what thin 

On the right side the pelvis was greatly dilated, measur 
mg b\ 4K inches The ureteral caUieter was seen to 
pass upward oxer the front of this dilated pehas The 
ureteropeUac juncture w as not seen The kidney cortex w as 
greatly thinned 

Tollowang this cystoacopy the left ureteral catheter was 
remoxed A catheter was left m the nght ureter continu- 
ously , to dram the huge hy dronephrosis After the patient 
was returned to the ward, a purulent, greenish fluid con- 
tinuously flow ed from the pelxas There was so much thick 
puh present that the catheter frequently became plugged 
and required aspiration 

August 31, differential phthalem The unne from the 
left side was obtained transx esicaUy No phthalem xvas 
obtained in 2 hours from the nght side On the left side, 
the appearance time was 7 mmutes, and half hour readmga 
showed 13, 15, 10, and 10 per cent a total of 30 per cent 
being obtamed m 2 hours The ureteral catheter was left 
to dram the nght kidney The drainage from the nght 
kidney xxas occasionally unsatisfactory because of the 
thick mucopus 

September 3, the right ureteral catheter, which had 
been m place 7 days, was remoxed Cxstoscopy xras 


earned out A Garceau catheter, which was inserted to the 
kidney , showed that the pelvis was practically empty , thus 
mdicaiing satisfactory drainage \\ ith the Garceau 
catheter inserted only S centimeters mto the left ureter, 
125 cubic centimeters of i2>< per cent sodium iodide was 
introduced, and a py elogram obtained This showed the 
same picture as m the prex lous film, except that the ureter 
was filled This examination was also made with patient 
m upngbt position, and no ptosis was rex ealed 
The nght Garceau catheter was replaced by a No 7 
catheter mtroduced up to the kidney pelxus and left in 
place for drainage Four davs later, the drainage haxmg 
been x ery satisfactory , a phthalem test showed for the first 
tune the presence of phthalem commg through the catheter 
drammg the nght kidney The fluid excreted in 2 hours 
from the nght side amounted to 710 cubic centimeters, 
from the left side, 350 cubic centimeters 
On September p, the nght kidney bad been more or less 
contmuously drained by an inlying ureteral catheter for 
19 days and dunng this time a remarkable transforma- 
tion m the renal function of the nght kidney had occurred, 
as prex lously stated The phthalem, which had previousix 
been onix a trace, improxed wonderfully and had reached 
22 per cent m 2 hours from this kidney , which on admission 
2 weeks before had t,ooo cubic centimeters fluid remoxed 
from it and at operation several months previously 4,000 
cubic centimeters were said to have been remoxed An 
mterestmg chart prepared by Dr S A Vest (Fig 2) 
shows the amazingly rapid unproxement which occurred 
in the nght kidney , xvhich had been drained continuously 
with the catheter As seen here, during the next s days, 
the phthalem obtained from the nght kidney rapidlx 
mounted from 22 to 42 per cent m 2 hours At the same 
time the appearance tune dropped from 12 mmutes to 7 
minutes, and the amount excreted dunng the first half hour 
increased from 10 to 20 per cent During the next 2 w eeks 
the improx ement of phthalem on the nght side xvas mam 
tomed, the reading on September 27 being 30 per cent m 2 
hours whereas on the left side the phthalem remained con- 
stant between 52 and 63 per cent Dunng the first 6 weeks 
after entran^, the condition of the patient remained about 
the same He ran at tunes a temperature which twicE 
reached 102 degrees, and pulse of 120 These occurrences 
generauy coincided with the plugging of the ureteral cathe 
ter, and were accompanied by some pain and symptoms of 
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H" 13 -Vnlenor surface of kidnej showing resection as earned out, and suture 
transverseh to draw \ easels upward and awai. from the proxmut> of the ureter In 
tins wa^ the ureter and % eins w ere widelj separated from each other and all chance of 
obstruction in the future is remot ed 


On October 19 (13 dajs after operation) phthalem esti 
mations were made From the right side the 2 hour total 
was 34 per cent, but from the left side (operated upon 
terns to the lower pole ligated), onlj 39 per cent was ob 
tamed, as shown in the chart prepared b> Vest (Fig 2) 

As shown here the left ktdnej, impaired b\ operaHon, 
gradualK improt ed in function, and the nght kidne> mam 
tamed its previouslj good function, often equalling that of 
the left side Dunng this entire period of i month, ureteral 
catheterization of the nght renal peUas was mamtamed, the 
catheter being changed onl\ once durmg these 4 v eeks 
Dunng this tune the temperature remained normal, the 
pulse aieraged 90, and the condition of the patient was ex- 
cellent The blood urea vaned from 24 to 32 At this tune 
the patient was considered sufhcientlj improi ed for opera 
tion upon the huge hi dronephrosis on the right side On 
\oi ember 13, another nght p) elogram was done, wath 500 
cubic centimeters of fluid, 12 54 per cent sodium iodide, 
and show ed a huge hj dronephrosis due, apparentlj , to a 
stneture at the ureteropelvic juncture 

Operation w as done \o\ ember 19, 1930, b> Voung, under 
gas anesthesia Extrapentoneal exposure of the nght Ud 
ne> pelvis, and ureter Discov er> of huge hj dronephrosis, 
aberrant vessels to lower pole, causmg Link m ureter just 
below ureteropelvic juncture Kidnev greatb thinned and 
enlarged, lobulated ReseePon of large part of antenor v all 
of pell IS with plasbc to draw blood vessels compressing 
ureter upward and forw ard Similar reseepon of postenor 
wall of peh is with plasPc to draw ureter upward and back 
ward awa> from lems Completel) successful Ureter and 
pelvis drained through small stab wound in postenor sur 
face of pell is brought out to upper angle of skm w ound 
Kidnej replaced m proper posiPon Wounds closed with 
catgut and silk CondiPon of patient excellent 
The kidnei was exposed through a long curved masion 
back of the previous operaUv e scar It was easilv reached 
and found to hav e pronounced adhesions along lower border 
and over lower portion of the pelv is The kidne> was much 
longer than usual, but its renal substance felt firm and 
fairl> good, the cortex not bemg markedl> thin The pelvis 
was V erj greatlv dilated in the form of a huge sac, with the 
ureter kmktd b> a large cord of blood \ essels which ran to 


the lower pole, as is graphicalH shown m Figure 3, made at 
the Ume of operapon As seen here, the ureter v as defi- 
mtelv enlarged and thickened It passed up along the an 
tenor surface of a greatlv dilated pelvis, whicn hung far 
below but extended well over toward the midlme smaller 
than shown m the pv elogram (the result of prolonged 
drainage) As seen m Figure 4, an arter> and v em forming 
part of a fibrous cord ran from the great vessels across the 
lower anterior part of the pelvis across the front of the 
ureter to the lower pole of the kidnev The ureter was com 
pressed and kinked b> the vascular cord The ureter was 
dilated somewhat above the constnetmg vessels, and was 
tluckened below the pomt of compression bv the v essels 
The ureter was freed for a distance of 4 to 3 inches, and no 
adhesions or anj-thmg suggcsPng stneture w ere found An 
mcision was made m the antenor surface of the pelvis in 
order to allow a view of the ureteral onfice It v as found 
to be img like, fairlj thick and apparentlj muscular A 
good view was obtained, and apparentlv no stneture or 
valve was present, as it was possible to pass a fairh large 
clamp into the ureter bj the side of the ureteral catheter 
which he had been and was stiU weanng The intenor of 
the pelvis was rough, strawherrj -Id e, and thick pus was 
present The operator then considered a plan which he had 
prev louslj thought of, of caniing out resection and a plas- 
tic m front and behmd, with the idea of carrjing the ureter 
batiward and upward, and the v eins forward and upv^ard 
so as to separate the two as widelj as possible, and prev ent 
further compression of the ureter bv the vems If this 
could be successfullj earned out, it would do awav with 
the necessitj of dividing and ligatmg the v ems or of div iding 
and transplanung the ureter, and at the same time the 
pelvis would be reduced to proper size After careful in 
vestigation it was found possible to carrj this out vithout 
difficultj The operation is shown \ erv graphicallv in the 
drawings bj IMr Didusch made at the ume As seen here, 
a somew hat ellipUcal area of the antenor wall of the dilated 
pelvis was excised (Fig 3, r) A larger area of the postenor 
wall of the dilated pelvis was then exa^ed (Fig 5 3) The 
pelv IS was then closed antenorlv with chromic catgut so as 
to draw that porUon of the pelvis to v hich the vascular 
cord was adherent upward and inward (see fig 6) The 
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cortex measunng from K to 'och There is no extrarc' 
nal dilatation of the peK is The major and minor caljces 
still show an irregular dilatation, but this has become 
distinctl> smaller since discharge from the hospital, and 
non measures about 10 b> 3 centimeters The ureter on 
both sides is negatii e 

August 19, 1031, patient returned for examination He 
has been carrying on actii e um\ ersitj work and plaj s one 
or tno sets of tennis a dav He has % erj shght left kidne> 
pain nhen nding in an automobile He has gamed ro 
pounds m weight Forty grains of lopax was injected 
intrai enouslj and films taken 15, 23, 33, and 90 minutes 
after injection showed considerable diminution in size of 
the caKces on the right side The kidney peKis was not 
Msualizcd On the left side the krdnev pehis remamed 
small and contracted C\ stoscopx w as done, wath bilateral 
catheterization No 7 catheters passed into the pel\ is of 
each kidnei without difficulU Twenti cubic centimeters 
of unne drained from the right catheter m 5 minutes, 10 
cubic centimeters from the left ureter in 3 minutes Speci 
mens from each kidney were stenle Phthalein test 
showed left appearance time, zH minutes, first half 
hour 123 cubic centimeters, 25 per cent, second half hour 
25 cubic centimeters, ro per cent, total i hour, 35 per 
cent, right, appearance time 3H minutes, first half hour 
110 cubic centimeters, 10 per cent, second half hour 100 
cubic centimeters, 10 per cent, total i hour, 20 per cent 
transi esical phthalein i hour 2 per cent, total phthalein 
output 1 hour, 37 per cent Bilateral pyelographi earned 
out with lopax showed the followang Thekidnci caUccs 
and pcKes were \isuahzed on both sides but no shadows 
at the ureteropeU 1C junctures were obtamed The ureters 
below this point were not dilated 
Cask 2 Unilateral hi dronephrosis due to obstruction at 
the ureteropelvac juncture by aberrant \ essels to lower pole 
of kidnei Use of same plastic procedure to a\ oid injuiy of 
either i easels or ureter, and to sep irate them widely 
Complete success, as shown by subsequent urograms 
H B , B U I 20430, male, aged 14 tears, was admitted 
February 17, 1931, complainmg of pam in the left side, of S 
months duration Patient has had chicken pox, measles, 
pertussis and swollen glands Tonsillectomy ivas done at 
the age of 3 y ears with excellent results The past histoiy 
was otherwise negatiie Patient has alwaws enjoyed good 
health Eight months ago, immediately after the box had 
turned a somersault, he noticed a fairly set ere, acute 
pain in the left flank beneath the nbs He ate dmner, and 
2 or 3 hours later, the pain became quite sei ere, and nausea 
came on The pain continued for about 24 hours, gradually 
getting less and then disappearing The pam did not radi 
ate, It was not associated with hairaatuna, and the patient 
passed no calculus There w as no pam in the opposite side, 
and micturition was normal No physician was consulted, 
and no morphia w as gi\ cn After that the patient w as free 
from pain and discomfort for a month He then had a sec 
ond attack of pain similar to the first (but it did not follow 
athletic exercise) This attack was also associated with 
nausea and x omiting It again lasted for about 24 hours 
Vfter that the patient had similar attacks about once a 
month, but dunng the last month he has had four attacks, 
two within the past week, and dunng these the patient 
found that if he made pressure on the left side the pam be 
came x ery sex ere in intensity and knife like m character 
The pam was ahxaxs locahzed to the left costox ertebral 
angle and beneath the ribs on the left side It nex er radi 
ated, and was nexer assoaated with any abnormality of 
mictuntion, or xnth chills or fever His general health 
remained good 

Six days before admission the patient was examined m 
the medical dispensary of the Johns Hopkms Hospital 


Tlieonix positixe finding xxas a spma bifida Theurinewas 
reported normal The paUent was then referred to the 
Department of Neurologx to see whether the spina bifida 
could account for the pain, and the report receixed was 
“examination negatix e m neurology ” On the next day the 
patient came to the out patient urological dispensary w here 
again the physical exammation and unnalxses xvere nega- 
tixe Neither kidnex was palpable or tender As the pain 
suggested something renal, the patient xvas sent to the 
Brady Urological Institute, where an intraxenous injection 
of lopax, 40 grams, xx-as gix en X-ray films were taken 3, r3, 
30, and 43 minutes later and showed a large hydrone- 
phrotic left kidnex with exident obstruction at the uretero- 
pelxic juncture (I ig ro, j) The right kidnex was appar- 
entlx normal The bladder was normal 
The patient was then admitted to the hospital At that 
time he gax c no sy mptoms The last attack of pam w as 3 
to 4 daxs before, again associated with nausea and xomit 
ing, not radiating, and with no urinary sx-mptoms 

Exammation rexealed an apparentlx normal, but some 
XX hat undersized, boy The chest was negatix e The ab 
domcn was sxanmetncal no enlargement was x isible There 
was no rigidity of the abdominal muscles, no abnormalitx of 
organs no masses were felt, no tenderness, and no muscle 
spasm was produced by the examination Although the 
lopax had shown marked hxdronephroais on the left side, 
it w-as impossible to feel the kidnex Xo tenderness xvas 
elicited The region of bladder, genitalia, rectum, and 
prostate was negative Urinalxsis disclosed the unne to be 
acid, specific gravity 1010, no sugar no albumin, no casts, 
no xxlute blood cells, no red blood cells, no bactena, and 
nucroscopicallx negative Phthalein test showed appear- 
ance time, 5 minutes, ^ hour readings, 45, 13, ij and 10 
per cent The output at end of 2 hours w as S5 per cent Cul 
lures from unne were negative The blood urea was 32 
milligrams per 100 cubic centimeters Blood pressure v as 
112-73 

Cy stoscopic exammation was made The cystoscope en- 
tered easily The bladder was found to be normal and the 
ureteral orifices normal Unne from the nght side was 
sbghtlx cloudy (traumatic) Phthalein appeared in 4 
minutes and output was 32 per cent Unne Horn the left 
side xvas clear and phthalein appeared in 12 minutes 
trace (“1 5 per cent”) A retrograde py eloureterogram 
was made after 12K per cent sodium iodide was injected 
and confirmed the findings obtamed by intrax enous lopax 
injections The catheter passed up to the urcteropelx ic 
juncture, but apparently did not enter the pelvis \1 
though hjdrauhc pressure was Used in filling the ureter, 
X ery httle of the fluid went mto the pelx is This was proba 
bly due to obstruction at the urcteropelx ic juncture Alost 
of the sodium iodide flowed back into the bladder, as shown 
in Figure 10, 2 As seen here the peixus and calx ces are not 
filled, but at the ureteropelxic juncture there is a pro 
nounced kink and compression of the ureter (At operation 
this was proved to be a cord that contamed arterx and 
xem which ran from the great vessels to the lower pole of 
the kidney ) 

Cultures were reported sterile 

After reviewing the historx of thepatient and studxung 
UieX ray films, it seemed exndent that there was a leftside 
hydronephrosis, apparentlx caused by an obstrucUon at 
the uteteropelvic juncture The etiologx seemed uncertam, 
began 9 months ago, following a somersault 
The attacks were becormng more frequent, more intensely 
painful, and being accompanied bx nausea and xomitin"', 
were, m our opinion, suflicientl^ severe to warrant opera* 
ti\ e mterv ention 

On February 23, 1931, operaUon was done by H C 
bmith Ether anssthesia was used Exploration of left 



38 


SURGERY GYNECOLOGY AND OBSTETRICS 


kd y disc ry f nsd blydd tedl ft aalp Ivis 
bo t s t 6 tun t s diam t Th kidn y was 

h htly I g d Tb ret w nal p t ea th 
pliswhrtw edbybd taming t ry 
d wh h p od ed mp cs d cut fleru 
h w F ni d d wmg mad t th t ra by 

Mr Disch Vthe dt w Imtdt Iwu 

tb C f imd Ca ( b desc bed) I d iscd D 
Sm th t ca y t th sam pi t p red t c. is th 
cddtpl t dtth mtmt piat 


the 


ft D Smith had d fEcuIty 

h wn by th mp ymg II trat A d m d 
hpedpeCbtjby imt i2)w 
m d f m th po t n sp t f th dilat d p Ivis 

(F'ff ) Th gh tki pr ing la pecti f tb 

i Opel j t wa mad Th w al 
y bl q ty t th t p Ivic j ct d N j 
th t p d d wn th t with t m tin y b- 

tm t (th bl od I h g b IS d 1 in th 
t}AN tralbgi (ailed t p ss d D 

Sm th th ht t wi t tin th inci th 1 w 

rn fwhhw tth t Jn£ dwnti t 

t d d th t f b 1 5 mill m i Th 

m d t b d 5 iut thick g t th t P In 

] t It m d t b m scul nth thao hb 

Utdi fth tnlmgm N bogi 
p d with t difS Uy t th t Th p g I ft 

By th p I ecu d p I g U f 5 mili m t rs 
dwnth ret w d dbypUmg t hrstwhi b 
Iddthlw dtth trd esecu d drew 
th p t th pp a gl f th d mo d h ped w d 

h wn r g Tb p t tb t d 

po U f tb t w U f th p Ivi th gb ml 

d m d ibap d ineu) th «a being httJ m U 
th th t m d p t n ly (F g Jj ) Fb w 

I s d by d wmg th 1 w t th pp 

hwnuFgu jachnu tgut giin b lOg sed 

d th t mpl ted with tin t h d 

b d pose n ly Th es It f thi pi u w I 

d w th d uncti) w y f m th C d t th 
d I th p rati 0 Smith t mated th t tb t 
> t tun ( rs dista t frtun tb ms d tb 

p I u h d b ed ed t mal ize. Pra ti Uy 11 th 

tra t p I had b m d D p I i witb 

f ti fthkdnyw th carr d t Tb cap I 

ws Ildlk ag ett d th ghlh )1 {cap 1 

\ chr m tmitw sedtbtbkdy pp 
po I with tra fi. t re po t ly \s It 

th kid y w c )I t p t Ih d I 

wrwU pratdth ed d tpl w mpl t ly 

rem ed d th t ropelvi j w la gw d 

w II t t d N catb t w pi edmthkdeypel 
Th nibbe dingthfmlh gi fth p b 

p d C th gb fh pp gl / Jh w d wh h 
w 1 sed w th t 1 1 d ch m catgut tw U> ss f 

th m sdes rf f sc Ti k w pp mated with 

t rapt d n bl k Ik with tw tay t f I 

w hih Idedk bu ftfsc d 

m scl Th p Uent t od th p rau 
good d uo his ret r- 


d pyr 


Th 


. ; th w td 
tf 1 e. ept f bght d t 
sc pe f ' - ' 


tb 


d ys ft whi h th leak g ased 
tn d The h I d q kJy d 
h tged 0 M ch s th p t t 
II t Th phtha! sh wed 


rh w mal 
8 t ject 

d 3 X y films I 
)ecti Tb 4sr7u t 
bwdthtth ditt 
b t tb C ly t 

m ed by s t 
tra nal Tb pel 
t bun 

O hf rch 0 pal C 1 
et U t Th n w 
t t w f from p 


‘ • 7 « 

f f m mfecli O M 
f 35 grams f paiw 
1 S 3 d4Smm t 
Jnj w th be t (fg j) 
f the p 1 h d b el 
ma k dly dilat d Th h d 


aft 


b t 


Th 


and hi g 1 dit 


ThpUtw mthft prt t which 

tim hw f fmpia d was j ymg c II t 

h alth If w g ce m th lat d h wa tilt 

pf did b Ith r ti t t t ho tly f t d 

I d t rm It bt dby p U 


CONCLUSIONS 

Obstfuctio at or near the uretcropelvic j c 
ture IS not infrequently caused by s els \thich 
tun f oiD the great vessels to the lo er p le of the 
k dney Two cases ate repo ted in which these 
vessels caused an acute Oe^ure kinkin<r and ob 
stnicti D of the urete n one case bilateral and 
in the other unilate al In the bilateral case the 
less affected kidney as operated on fi t and the 
aberrant vessels obstructing the ureter were 
clamped divided and 1 gated This was followed 
b> adist netpostoperat e reduction m the kidney 
function on this side At the second operation I 
carried out a ne » p ocedure (a plast c opera 
tion) by me ns of luch it was possible not onlj 
to resect the V y redundant pel csacb t also in 
closii^itlod aw the ureter away f om the veins 
so as to corapi tely remove all poss b hty of ob 
struct n Th esult obtained in thi case was 
compfetclys t factorj Thesamepred re was 
carr ed out in the se nd case also with complete 
success In the first la e d a nage of a huge hy 
dronephrotic sac was kept pfo overamonthby 
mean of a retained ureteral theter passing out 
through the j>emle meatus This resulted in a 
ama ng resto tion of this kidne> which as 
prev 0 sly fund onJe to p ad callj normal 
fu ct so that It was possible t save this 
kidney and to carry out the co ervat e plastic 
of the pelvis wnth e cellent res hs 
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FROM THE SURGICAL DEPARTMENT, MICHAEL REESE HOSPITAL 

THE TRExATjMENT OF ACUTE EMPYEIMA 

RALPH BOERVE BETTJIAK, M D , F A C S , Chicago 


T he objectues in the treatment of acute 
emp\ema are (i) the remo^a\ of pus, (2) 
the sterilization of the pleural ca^nU , and 
(3) the re-e\pansion of the lung 
In these fundamentals the treatment of an in- 
fecUon of the pleural cant} does not differ at all 
from that of an infection in bone or for that mat- 
ter in almost any other tissue The bi-products of 
the infecUon, that is the pus, must be removed, 
the site of infection must become stenlized, and 
finally the defect due to tissue destruction must 
be obliterated 

In the case of an emp} ema, the empyema con- 
tents are easily remo\ed b} any one of many 
operative procedures, the stenhzation of the 
pleural cavity is brought about chiefly through 
nature itself, the obliteration of the infected 
cavity through the re-expansion of the lung 
The fact that m emp}ema a very large non- 
collapsible cavity must be obliterated differen- 
tiates the infection of the pleura from infection in 
other parts of the body 

The nsmg of the diaphragm, the pulhng to- 
gether of the nbs, and the thickemng of the pleura 
account for only a \er}' minimal part of the ob- 
hteiation of the cavity Until the lung re-espands 
sufSciently to fill the pleural cavnty, the infection 
usually remains This re-expansion of the lung 
IS without doubt the most important factor m 
determirung the final recovery of an acute em- 
p}ema 

It IS obvious that an} method of treatments hich 
f acihtates the xe-expansion of the lung reduces the 
penod of morbidity, while any method of treat- 
ment which allows the lung to remain collapsed 
lengthens the morbiditv^ The lung, as we aU 
know, is an elastic structure which tends to col- 
lapse and IS held to its evpanded size by the nega- 
tive pressure m the chest We know that once the 
pleural cavit} is opened and air is allowed to rush 
m, the natural elasticity of the lung wall exert 
Itself and the lung will collapse In the case of an 
empyema, the lung has aheady partially col- 
lapsed_^because the purulent products of the em- 
pyema_,have taken up some of the space it for- 
merly occupied It stands to reason, therefore, that 
a method of attack upon acute empyema which 
not only will remove the pus from the pleural 
cavity and allow the pleura to stenlize itself or 


perhaps even aid m the sterilization, but wall 
hasten the process of re-expansion of the lung, is 
the ideal procedure B} the so called “closed 
method” of treatment, these three desiderata are 
attained 

THE PHISIOLOGICII. REASONS FOR THE 
CLOSED METHOD 

There are se\ eral ph} siological reasons wh} the 
closed method of treatment is preferable to the 
open method As we said before, the lung is 
natural!} contractile and the only thing which 
keeps It expanded to occupv the pleural space is 
the negative pressure wuthin the chest cavitv 
As soon as an opemng is made into the chest v all, 
air can rush m and allov the lung to collapse 
Contrar} to long estabhshed opimon, the medi- 
astinum is a very flexible structure It is, there- 
fore, easil} pulled over to the opposite side, thus 
allow mg the opposite lung also to contract There- 
fore, the first result follow mg an open pneumo- 
thorax is a decrease m the volume of both limgs 
which m turn means a decrease in the amount of 
air V hich the lungs contam As w e know , a pa- 
tient who IS sick and has a fev er has an increased 
metabolism, that is, uses more ox}gen and, 
therefore, it is obnous that a decrease m vital 
capaatv is diametncall} opposed to his require- 
ments Furthermore, m tte great majont} of 
cases of emp}ema, the vital capaaty of the pa- 
tient IS already chmimshed b} the presence of 
exudates m the alveoh Anv further reduction m 
vntal capacity might be harmful ev en m the ab- 
sence of an increased 0x3 gen need In the presence 
of an open pneumothorax, there is a great deal of 
to and fro motion of the mediastinum because 
wuth each inspiration it is sucked over to the good 
(closed) side of the chest as aur enters through the 
thoracotomy wound and with each expiratory 
effort It is forced toward the wounded (open) side 
as the good lung becomes compressed (Expira- 
tion m the presence of an open pneumothorax of 
any extent ceases to become a passiv e phase and 
becomes an acUv e effort ) This to and fro swing- 
ing of the mediastinum causes a great deal of 
shock An open pneumothorax pemuts a ver} 
speedy evacuation of the pleural cavnt} with an 
abrupt change m the mtrapleural pressure Such 
quick changes are trequentlv dangerous 
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As we said n the f rst parag aph the emp>eina 
js fi ally healed i hen the empjema cavitt be 
comes obi terated Any pr cedure tvh ch alio vs 
the lung to c llapse more than i al eadv s 
naturally lengthens the morb dit> In the clftsed 
method of drai age the lung is actually sucked 
out for th each c bic centimeter of p s which 
IS aspirated an equivalent e pansion of the lung 
must occur t take its place 
The closed method of dra mng an cmp>ema is 
the most phj olo^ncal inasmuch as it d stu bs 
least the mechanism of rcsp ati n and is the 
most ideal from the poi t of new of sho ten ng 
the disease inasmuch as t actually ids in the re 
ccpatisonof thecoll psedlung 

iniEV TO START TREATm*<T 
There are certain object ons to start ng the 
treatment of empjema too carlv In the first 
place It must be emphasi ed that the pres nee / 
fluid ev n an appa entlv i fecled fluid in the 
pleural ca nty dun the course of a p eumon a 
does not constitute an empjema f om the po nt 
of Nne of therapeutics At some tim d nng 
almost e\er> ca e of pneumonia there s an n 
crease m pleural fluid This fluid may frequently 
be turbid usuallj contai s pus cells and very 


frequently whencultued will reveal the presence 
of Iiviag organisms In the maiontj of cases of 
pneumonia the presence of this fluid is ne e 
discovered and the fluid itself absorbs without nv 
untoi ard results Ob louslv no treatment iher 
than the pneumonia treatment is requ ed Occa 
s onally tins fluid may increase to such an extent 
that the pressure on the med ast num and on the 
heart causes respiratory and card ac embarra s 
m nt In this case sufficient flu d and onlv s ff 
aent fluid should be asp rated to el eie the em 
barrassment 

It is probable that the me ease of pleunl fluid 
d nng pne monia i a natural pr tectiie re 
action the pleura and the long lying d ectli 
under bei g thus protected from fnctio a I 
furtherm re b\ occupy ng part of the p!e ral 
pace the lung is alio v d to contract and there 
fo e become partially immob bred It is j si as 
beneficial for infected lung tissue t remain qu et 
as It is for infected tissue in any p ft of the body 

Therefore ne of the chief axioms in the t e t 
menl of empyema might be 

Delay treatment if p ssible unt 1 such t me as 
the nfecuon n the lu g (pueumonia) has s b- 
sided 

It IS f equenlly very d fficult to decide era ih 
V hen the pneum la has disappeared and the 
empy cma has become respons ble f r the pat ent s 
symptoms In cases in uh ch the pneumonia 
terminates by ensts and in uh ch a period of 
se eral days of improvement folio s b fore the 
empyema symptom arse the quest on is an easy 
one But in cases n i h ch the svmpt ms f m 
the pneumonia se ra to be prolo ged into the 
symptoms evidently produced by the empyema 
the question is not so easy D ]ln ss pe c s 
Sion can be caused by a serous flu d as well a 
purulent one Pr ssure n the I g from the 
il d can p od ce bronchial b eathing M st 
riles w 11 rema n 1 g alter the p eum nia has 
subsided As a rule a patient co d t on mpr es 
after the pneum nia and stays imp oved ciu g 
the early course of the eropy ema G ne ally the 
respirato > rate in theca lyi eeks of the empy ema 
isd we thanmlhcpne monia altho gh ncases 
in V hich a la ge amo nt of fl d s p cse i this 
may not be true The \ ay all sh the pres 
enc f even small mounts f fluid b t a I gc 
fluid accumulati rvmaycompl telyc eral et 
1 be pneum ic cons 1 datio Pr bably the b st 
single s gn which i ill a d us s the temperatu e 
Th temperature of a p e monia is an rreg Jar 
temperat b t us ally a s sta ned temperat e 
whi^ neve reaches normal The temperatu 
in an einpyem is sually a well d fin d septic 
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Fig 2 Comparison of open and closed method of treating empaema i, Erapaema note size of caaita 
2, Emp>ema dramed open method Note free drainage of fluid but note also collapse of homolateral 
lung suckmg o\er mediastmum aaith diminution of size of contralateral lung, and resultant great increase in 
empyema easily 3, Empaema drained bj closed method Note expansion of homolateral lung, medium 
position of mediastinum, and diminution in size of empiema camly 



temperature coming dotam to normal or nearly 
normal once a daj, usuallj in the morning and 
reaching a high point usuallv m the later after- 
noon or evemng Of all the signs, the septic tem- 
perature IS probably the one that is most indica- 
tive that the emp} ema is noaa the important factor 
The actual appearance of the fluid is helpful For 
man} } ears it has been known that in cases in 
vhich the emp}ema contents were a frank thick 
pus the prognosis v as fa^ orable This u as due to 
several reasons, one of them being that b} the time 
the fluid had reached this stage, the pneumonia 
was sure to hax e subsided 

WHERE TO DRAHs 

In general terms drainage should be at a de- 
pendent portion of the emp} ema caxnt} Natu- 
rally in cases of encapsulated emp}ema the site 
of dramage must be at the site of encapsulation 
If the encapsulation is in front, drainage must be 
through the an tenor chest wall, if on the side, 
lateral, and m back, postenor The ma]ont\ of 
emp}emas inxohe a large area of the pleural 
caxnt} extending from lie diaphragm upward 
toward or to the apex and reaching from the 
vertebral column laterall} to or past the antenor 
axillar} line In such cases it is often a question 
w here the most dependent portion of the pleural 
caxit} is located Innumerable sites of election 
tor dramage have been advocated The truth of 
the matter is that the most dependent portion of 
the pleural cavit} vanes wnth ever} motion of the 
patient, with exer} position that the patient 
assumes, whether lymg or sitting or recbmng 
With a patient flat on his back, the most dependent 
portion of the pleural cavit} is probabl} in the 
seventh, eighth, or mnth mterspace in the para- 
vertebral gutter With the patient senu-reclming. 


the dependent portion drops down to the dia- 
phragm W' ith the patient l}Tng on the infected side, 
as patients usual!} prefer to do in the earl} stages 
of emp} ema, the dependent pomt mox es laterall} 
into the axillar} region It is thus obxnous that 
other factors must gmde us m our selection of the 
site of dramage It is unwise to dram too low 
because, as the fluid is dramed from the pleural 
caxntx, the diaphragm, which is usual!} parbalh 
paralyzed b} the mflammation of its pleura, nses 
and therefore, obstructs the site of dramage It 
IS best not to dram m the x er} posterior portion, 
because if the patient lies on his back, the dram- 
age tube ma} be uncomfortable and also ma} be 
compressed b} the xx eight of the patient 

I usuall} prefer draimng somewhere m the 
eighth or mnth mterspace m the postenor or 
midaxillar} line By usmg this site, I get the 
adxantage of larger interspaces and more easilx 
accessible nbs and a site of dramage which is 
adequately dependent especiall} if the patient is 
hung turned slightl} on the diseased side and } et 
not at a place xx here the drainage tube is apt to" be 
compressed WTien the patient resumes a sitting 
or standing posture toward the end of the disease, 
the site of dramage is usuallx low enough m the 
thoracic space to take care of ex en small amounts 
of fluid and } et not low enough to be cox ered bx 
the diaphragm 

ilULTIPLE ASPrRATIOX 

A closed method of treating empxema is bx 
means of multiple aspirations It has been know n 
for }ears that xer} occasional!} a patient will 
apparentl} remain cured after one, two or a few 
aspirations of pus from the pleural caxnt} Mul- 
tiple aspirauon was used m the early penod of the 
war and m the da}s before the war to stave off 



42 


SURGERY GYNECOLOGY AND OBSTETRICS 



the operation of r b resection until such time as 
It vas felt that pleural adhesions had been formed 
of sufTccnt strength to stabilize the lung To 
mj kno ledge Dr Brenneman of Ch cago t as 
the f rst n tn country to sho a la gc senes of 
cases m nh ch cures were obtained m the great 
majorit} s mply by aspirat on 

The techn que is easy A thoracentesis s per 
formed and by means of a large s> i ge the 
pleural contents are aspirated If the aspiral on 
IS done slowly and the underlying lung s no 
longer m a stage of active ndammatton large 
quantities of d id may safelv be asp ated As 
tne du d re accum lates the chest is aga n 
aspirated and so on until the patient is finally 
c red or some other form of treatment is in 
stituted 

In my o \-n erper ncc nly a \cr> small pro 
p tion of patients get ^eII with a pirat ns alone 
I personally have found that th inse tion of a 
tube into the chest can be accomplished with very 
1 ttle more d scomfort than the inse t n of the 
aspirating ne die and I think a single tube inser 
tion 13 preferable to repeated asp ations In 
infants n bom it may be difficult to inse t a 
tube because of the small e of interspaces the 
aspiration method of treatment has its greatest 
value 

I pc onally ha e had n e perience with s me 
of the m e reccntl> repo ted meth d such as 
aspiration of pus and replacement of a r or aspira 
tion of pus and replacement of fiuid It seems to 
me that these meth ds are much more compli 
cated than the meth d which I am g g to dc 
scribe ne t and therefo e I can see no advantage 
in them 

In older children or m adults I res rt to re 
peated aspirations only when fo some reason or 
other tube inseruon is impracUal 


THE TROCtR UEniOD 

The s mplest method of instituting closed 
dra nage and the one method that I use in the 
large majority of child en and adults is the 
trocar method 

The site of d a nage i deierm ned and the sk 
over the a ea is carefully p epar d with alco- 
hol ether and i dine A small wheal is made 
on the skm with novoca n and the interspace in 
filtrated by pushi g the needle through the skin 
and s bcutaneous and muscle tissues to the 
pleural spa e A small amount of the empyema 
contents is asp rated into the syringe m order t 

f rove without doubt the p esence of the empy ema 
n a thia individual the needle can no v be with 
dra n the te of the puncture being marked by 
a fioge pressed firmly in the interspace In a 
stout individual m whom it is imp sible to feel 
the r bs It s best to leave the needle n place as a 
guide 

W tb a fine scalpel the skin s n hed so that 
the t car can be passed eas Jy thro gh it Hold 
ng the trocar firmly in the rght ha d with the 
nde finTC ertended to act as a che k ag mst a 
sudd n thrust into the pleural space the trocar 
s firmly but gentiv pushed th ugh the infiltrated 
nte c slal pace into the empyema cavity Its 
punctu e th ough the pleura is usually as ly 
ealized by the sudden loss f ressta ce Ihe 
esthete caref lly tested bef re the pcration a d 
f und t fit snugly into the sheath f the trocar 
now clamped with one of the haimostats at 
Its flanng edge the tip is immersed m tenle 
glyccnn and the assi t nt h Id g it by the 
haem tat 1 fts the catheter so that the t p in 
close pror mity to the end of the t oca The 
obturator is withdrawn from the troca and the 
catheter is mmediately inserted After the ma 
neuver has been rehearsed a few times befo c 
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Fig 4 Tray set up for drainage of enip\ema cavity by the closed trocar method 


operation, it will be found that the catheter can 
be inserted into the trocar in a split second allow- 
ing practicallj no time for the aspiration of air 
into the pleural ca^nt\ 

Almost the entire length of the catheter is 
threaded in through the trocar into the pleural 
cavitj The trocar is now gentl> pulled out of 
the chest w all and the catheter is clamped at its 
emergence from the chest wall with a second 
hjemostat The first haimostat is opened, the 
flaring end of the catheter is cut o6,and the trocar 
is completel> removed In this wav, catheter 
dramage of the empj ema cavitj has been speedilj 
instituted w ith a mimmum of eSort and in an air- 
tight manner 

I use the flarmg edge of the catheter, w hich has 
been cut off, as a washer I rethread it on the 
catheter and push it down until it fits snuglj 
against the small wound in the chest It will be 
found that this will hold the catheter firmly A 
safety pm is passed through this washer, a small 
bit of gauze is laid below the safety pm, and by 
passing two adhesive strips over the pm, the 
catheter is securely^ anchored wuthout havmg the 
pm forced through the catheter itself The w asher 
does not hold the catheter so firmly but what it 
can either be pulled out or pushed further into 
the chest at will I usually leave from 3 to s inches 
of catheter lymg inside the empy ema cavity It is 
easy to ascertam the length of catheter mside the 
cavuty by comparmg the length of catheter ev- 
tendmg from the chest vvall with another catheter 
of similar length For conv'emence’s sake a small 


laboratory clip is substituted for the hEemostat to 
close the catheter A light binder is applied to 
the patient’s chest, held by two shoulder straps, 
a hole in the binder permits the end of the cathe- 
ter to protrude, and a little pocketholds the cathe- 
ter and the clip Thus the end of the catheter is 
easily accessible 

I should hav e mentioned when speaking about 
the anaesthetic that m most children a lollypop 
given at the beginmng of the procedure usually 
acts as a splendid placebo 

TnORACOTOlTi UETHOD 

Occasionally, in larger children and in thin 
adults, I use another similar method of tube in- 
sertion which admits the use of a much larger 
tube The dramage tube in this case consists of 
a No 24 F or even larger self-retammg Pezzer 
catheter 

A small bit of silver tubmg about 2^ inches 
long, that IS, just long enough to fit through the 
chest waU, is inserted into the catheter in such a 
wav that it lies a fraction of an inch behind the 
tip The diameter of this tubing is such that it 
fits V erv snugly and will be held firmly in place by 
the elasticity of the catheter itself In order to 
prevent any possibility of the tube slippmg a 
small perforation has been made in it so that it 
can be sutured to the catheter The walls of this 
silver tube are very thm The purpose of the 
tube IS simply to prevent the muscles and the 
ribs from obhteratmg the lumen of the catheter 
The catheter is inserted by means of a thoraco- 
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tome which was ecently brought o e f om Pro- 
les F rsch ach s clinic in B stau and demon 
St ated to me b> Mr M elle I had Mr Mueller 
cut oC the blades t gi e the instrument m e 
po er a d at th me time to make t eas r to 
handle The thoracotome mew hat on the 
order of the common b alve ginoscope the 
l 0 blades l>ine, \e v cl e togeuier when the 
inst menl s cl ed Runn ng between the t o 
Wales 1 a th d bl de which is removable The 
Up of the third bla le has been sha p n d t a 
kn fe edge and is cut in the fo m fa shall 
spe W th the two lateral blades cl s d p n 
the med an pear blade the n t ument an b 
u ed m ve > much the same 1 ay a at ca 

Th area s p pa ed and a as thet d n a 
jna e similar to the ne d c b d above The 
presence of pus in th pi a dm I at d as 
before The itius on of the k n made fra 
1 gth of about three to th fa nch that i 
large nough to alio th int duct on of the 
ihora otome The thora ot me pushed through 
the int space th its fl t s des parallel to th 
r bs more care must be e rc ed m for ng the 
tho acolome th ough the tercostal p ce be 
cause fthegrcate danger of njurj to the ntcr 
c slaJ essel W hen the pi ural c vit> has ^ 
ente ed the I z er athete i clamped and h Id 


in a man er similar to that al eady de cnbed 
The blades of the thoracotome are q cklj sp ead 
apart The raed an blade or bturator srem ed 
<^thecath ter vith ts conta nel s her tube s 
plunged nto the pi ural sp ce The tho acot me 
s rthdrai n and the catheter s thus left » stt 
in verj much the same a> as if it had been int 
d ed by the t ocar The catheter is n w p lied 
upon that the s Iver tub g lies n the ter 
space guard g the catheter fr m pre su of the 
nb and the bulg g openi of the cathete i es 
d e tly aga n t the pleu The cathete i held 
m th s p s t on th dhes % e 

The advantage of th method o the other 
s that a much lar e d ainage t be can be used 
Thedsadvanta es re that nstoutpe nswhere 
(he interspaces are not easily palpable the e 
mo e danger of inj ng the mte co tal ve el 

0 cas onallv a modihcat on of th s te h que 
IS pece sa y n cases n hich the t spaces are 
small In these cases a po ti n of the nb is c 
m ed subpe steally a d then the tho c tome 
IS pushed th ough the p sterior co tal pe losteum 
and pleura into th mpvema cavity After the 
th racotome has been rem ed the sk n wo nd 
i cloedab t the catheter 

AFTER TREATMEVT 

The afte t tment requ res much ca e and 
constant s pervisien 

Afte the cathete s m place sufficient pus s 
em ved viih a s>ti ge to o\e come a > respira 
tory embarrassment which the patient may have 
had The pu removed ca efully so that the 
intratho accp e surerelat ns are not too speedily 
altered In ch Idren 250 c b c centimeters of pus 
IS us ally th maximum amount remo ed 1 
adults tw e that amo nt provided f course 
the cavity s 1 rge The eafter the pie al cavity 

a p ated th ough the t be about e e y 3 ho rs 
th nu be g carefully nstructed to allow no 
a to ga n ess to the pi 1 cav ty during 
th s a p t s The be t w y of enforcing 
th t g th order that th tube clip is not 
t b era d fr m the cathete until after th 
aspratngsy geha be put m pla e and is t 
be re applied to the cathet befo e emoi ng the 
asp rating svrmge to eject tsco tent Asm h 
pus as can be asp ated is rem ed alth gh n 
ch Idren I ha e fo nd t s fe to pla e a ma. imum 
f 100 c b c c nt met s After the p s has been 
em d Dakm solution f chlorinat d soda is 
e injected into the pleural cav ty The a n 
for inject ng the D lu s solution not so much 
t ste 1 the npjemaca tv as tod olvethe 
th cL flake f fibrin which are f nd in the fl d 




Fig 6 Roentgenogram showing empyema with tube m 
place Xote upward course o! catheter and absence of lung 
collapse — compare with Figure 6 \ 

Dakiu s solution liquefies the contents of the em- 
pyema catnty better than any other fluid vre ha\ e 
at our disposal I have tned tanous solutions, 
but have come to the conclusion that the full 
strength Dakin’s solution, such as t\ e used dunng 
the war, is apparently the best solvent Inci- 
dentally there is no such thing as full strength, 
half strength, etc , etc , Dakin’s solution Dakin’s 
solution IS a specific solution of chlonnated soda, 
titrated to a defimte point and in a proportion 
such as to yneld a defimte amount of chlorine I 
ha\e adopted as an arbitrary^ measure for the 
amount of Dakin’s solution to be re-mjected into 
the cainty after each aspiration, one-third the 
amount of pus that is aspirated If the pus 
aspirated is \ery thick the amount of Dcikin’s 
solution IS one-half that aspirated As a rule, the 
patient is not awakened at mght to be aspirated 
at stipulated times, but the aspirations and the 
injections are made at about 3 hour intervals, 
such times as the patient happens to be awake 
being chosen After a few dai s, especially^ if the 
tube has been inserted laterally instead of pos- 
teriorly and is, therefore, accessible, the aspira- 
tions and injections can often be made without 
arousing the patient 


Fig 6 A Emp>ema treated by nb resection and open 
drainage Note collapse of lung 

WTien the patient’s temperature has dropped 
to normal and his general condition is such Aat 
he can be ambulatory', he is allowed to get out of 
bed Children are sent to the playToom m wheel 
chairs as soon as possible Not until set eral day s 
after the fever has completely subsided can helio- 
therapy be given with safety However, after 
this time it IS recommended if the patient’s con- 
dibon demands it A high calonc diet is often 
useful m patients vv ho hav e been emaciated by the 
severe prevnous lUness Eserases, such as bend- 
ing and reaching, are v'ery helpful in the later 
stages of the empy ema in correcting the tendency 
toward scobosis These exercises, however, are 
not actually necessary because m the usual case 
of acute empy ema treated by' the closed method, 
no lasting deformity results The shght scohosis 
which is frequently present at the end of treat- 
ment IS entirely' corrected wnthm a week or two, 
after the child has been turned loose and allow ed 
to play normally 

The use of some artificial means to expand the 
lungs, such as blow bottles, is seldom indicated 
m acute empyema when treated by the closed 
method If, howev er, the lungs seem to be fixed 
and, in spite of aspirations, cannot be expanded, 
blow bottles may be used A blow bottle consists 
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Fg 7 Empy m b d S t p I l I m 
B 1 tb t nd pock t nb ch tb t t. 

Th ca h pp t b ( b I t I mpy na 

t eatrd by tb losH t oc m thod { d 

ol a set of 0 d nar> 1 borator> dasks bich are so 
attached that the patient f ces at from one 
bottle t another b} bio i g n a tube The con 
traction f the chest wall and the el \ation of the 
daphragm with pres ure ag nst the air within 
the lungs uch as occu a in bio g tends natu 
rail) t decrease the s ze of the cni| >ema cavitj 
It stand to reas n of cou e that wh le the pa 
lient IS bio mg the dram ge tube mu t be open 
This IS be t accomplished b> placing the end of 
the catheter n a bottle pa uall> filled th fluid 
the end of the cath ter be g well bclo the fluid 
li e In this 1 a\ a the ch st cavity c ntracts 
the contents of the empj cm cavity can be forced 
utward and yet ai cannot be suck d nto the 
empvema cavity dun g the ubscqu nt inspi a 
t ns The point should b tressed because I 
havefreque tly seen patient given bl bottles 
and put to rk the altenda t at th same time 
forgetting to ope the dra nagc tube The re ult 
is that the fluil n the empyema cavity being 
non comp essible the empyema cav ty becomes 
not the si ghtest b t small through the fore d 
contraction of the chest b t on the other hand 
proportionately larger as c mpare I t the lui« 
In our children s w ards we color the bqu d in the 


bio bottles a different colo every day \\t 
freq ently make u e of a litmus fution a the 
fluid and cha ge the acid ty m the bottles 
The dressings around the empyema tube a e 
cha g d whenever they b comes tied Asar le 
the dress gs can be left untouched for the first 
V eek After th 1 1 me a small Mm f granulation 
ti s IS apt to form about the c theter and a 
si ght mo nt of seepag may iiecess tate a da ly 
cha ge of d sing change of d essing c nsistine 
only of remo ng the so led p ece of ga e and 
applying a (re h one This r m of granulat n 
t ss should n t be cauterized f t o r aso s 
In the first pla I do not belie e that cauteiiza 
tion f proud flesh accomplishes much i a v 
typ f wou d and in the sec d place the 
gran lation Us e in this msta acts I ke a 
val allow! g pe haps a small am nt of eep- 
age f m the w nd dun g c p raUo but cl s g 
dov n around the lube dun g i p ation 
Occasio ally to ard th end f the treatme t 
the aspirat ons may be bloody Th s is u ally 
due to Ira ma t the g a lat n Ussue ans g 
abo t the tube As a r le this has no s gn flea ce 
a d requ res no change in the treatment If the 
asp raU ns a e ery blood t ged t advisable 
t asp rate I ss freq ntly and to ubstitute 
norm I sal e instead f Dakm s olution fo the 
instdiation 

llie fe cr is f equenily creas d the frst day 
tw aftc the tube n erUon b t by the th rd 
day su lly commences to drop and before the 
» ek t up m y be nea ly m 1 
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Fig g Roentgenogram m upnght position Emp> ema 
■with bronchial fistula Kote fluid hue 


The well being of the patient usuallj improves 
a daj or two after the tube is inserted and con- 
tinues to impro%e steadily throughout the con- 
valescence 

OBSTRtrCTIOK TO CATHETER 

Occasional difficulty m aspiratmg the era- 
pjema contents through the small catheter has 
been the chief objection to the closed method 
Difficulty in aspiratmg the emp3ema contents 
arises from any one of four conditions 

1 A thick plug of fibrm is sucked into the 
catheter and obstructs it 

2 A thick flake of mucus and fibnn, or the 
lung Itself IS sucked against the openmg of the 
catheter and thus occludes it 

3 The contents of the empyema canty m- 
stead of being fluid consist of thick inspissated 
masses resembhng pseudo-membranes 

4 The catheter ceases to he in the empjema 
caviU but lies between the lung and the chest 
wall 

The most frequent of the causes of obstruction 
IS fibnnous plug The empyema contents are 
usually nch m fibnn and a clot is frequendj 
aspirated mto the catheter The catheter will 
usually be blocked at its tip if enough suction 
is produced by the syringe the catheter will 



Fig 10 Drainage of empj ema b> closed method m the 
presence of a bronchial fistula Xote tube leading into 
bottle filled with -water Air can come out of chest but 
none can enter Tube is shown further below the water le\ el 
than IS used m actual practice for the sake of clantj In 
actual practice tube should be less than 4 centimeters be- 
low the water hne 

collapse OccasionaUt it will be possible to suck 
the plug through the catheter down to the point 
of the stTinge In this case, of course, pulling 
back the plunger of the sjTinge wrll cause a 
vacuum m the sjumge but will not collapse the 
catheter In this case the fibnn is readilj re- 
moved by clampmg the catheter a tew mches 
from the end and pulhng free the svTinge while 
the plunger is still mamtaimng the suction The 
dot ■will adhere to the svnnge 

In order to clear the catheter it is onlv neces- 
sarj to force through it 2 or 3 cubic centimeters of 
Daim’s solution In certain patients the tendencj 
to form fibnnous dots is greater than m others 
and m these cases it is advisable to instill a 
greater proportion of Dakm’s solution after each 
aspiration and to aspirate more frequentlj 
The empyema cavnU almost mvanablj con- 
tains flakes of fibnn These flakes are often 
aspirated into the mouth of the catheter The 
more suction applied by the sjimge the more se- 
curelj these fl^es ■will dose the catheter mouth 
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As soon as the suction is released the fibrin flake 
al eleased Often the m uth f th catheter 
lies close enou h to the lung so Ch t if force! I 
suction IS made it w 11 be pulled a ainst the 



catheter opeo and ill block the d a a e In 
th se nstance it ill be found that sit can 
be e s l> injected into the cheat but that on a p 
rating uie tube bee m a clogged and coll ps d 
\ery gentle s ct however will often be s c 
ce f 1 n asp at g fluid Gentle ct n can ot 
be m de with a large syr e F this as n o 
my service the nurses n er asp rate th ha 
s>nnge larger than a o cub c centimet r Luer 
and m case of occl n change to a 3 or 5 cubic 
cent mete syr ng Another a> of aspir t ng 
w th the mmimuin f suction is to fill the c the 
ter with D kin ol tion and th n submerge the 
e d of the cath ter mat mble part allv filled 
niihflu d andheldseveral inches bel wthep nt 
of erne ge e f the calhete f m the chest In 
this va> the chest contents can be s phoned ot 
V th a pressu of but a fe v cent meters of ter 
a pressure wh ch w 11 not suck the 1 ng aga nst 
Ihe opem g of the c theter ith sufT c ent f rce 
t occlude It If the c theter is against the 1 ng 
ccasionall} t m g t 11 direct the later 1 
opening tow a d th ca ty 
Cont y to hat on might imse the t p 
of the catheter instead of fall ng d wn t ward the 
bottom f the best c ity when it is inserted 
strikes the obi q rf c f the lung and s f ced 
pad toward the apex Th s not at all det 
mental d fact ma> be b nehc al becau e 
the inje t d Dakin s sol t on thus comes into c n 
tact thagreate pleural surf c Howe as 
th t atment c nt nues and the empy ma con 
te ts dimim h and with it the lung is exp nd d 
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it i\ill frequent!} occur that t!ie catheter lies 
pinched betrieen the expanded lung and the chest 
i\a!l ■well above the empxema In this case aspi- 
ration mere!} sucks one or the other of the pleural* 
surfaces into the mouth of the catheter This 
condition is easilv recognized by X-rax To o\ er- 
come this condition it is only necessan' to nith- 
drav. the catheter a few inches A.s the treatment 
continues the catheter mil again have to be mth- 
dra-w’n In other words, during the treatment of 
empvema b\ the method I haxe described the 
catheter should be gradually withdrawn In the 
cases in which a Pezzer self-retaining catheter is 
used this wall not be necessary because the open- 
ing of the catheter lies low dow n and against the 
chest w all from the x er) start 
The followang are the standing orders for 
nurses on my serxnce, xxhen difficult} in aspira- 
tion occurs in empxema cases with catheter 
drainage 

1 Alwaxs use a small s}T-inge (lo cubic centi- 
meter Luer) and aspirate as gentlx as possible 

2 If unable to aspirate with the usual sx nnge, 
tr} a 2 s cubic centimeter (hx podermic) sx nnge 

3 If still unable to aspirate inject 5 cubic 
centimeters of Dakin s solution If the Dakin s 
solution is at first difficult to inject and then 
flows in easilx it shows that the catheter is 
plugged \fter the solution has been iniected, 
gentle aspiration with small s}ringe or with 
siphonage should be tried If still unable to 
aspirate, instill into the chest caxatx an amount 
of Dakin s solution approximate!} equix'alent to 
one-half the largest amount which has been as- 
pirated at an} one time dunng the last 24 hours 
and aspirate m an hour The amount should be 
instilled only provided the Dakin’s solution 
flow s into the cheat w ith but the slightest pres- 
sure on the s} nnge 

4 If the subsequent attempt to aspirate is 
also unsuccessful the interne should be called 

5 Force should nex'er be used in aspirating 

IXTIEN TO STOP TREXTXIENT 

I have one and only one critenon when to stop 
Irealmenl and that is, when the empyema caoity 
IS obliterated The absence of fever, the improve- 
ment in the general condition of the patient, the 
clearing up of the empxema contents, are all 
important signs, but none of them can be relied 
upon as an indication for stopping treatment 
The same applies to the careful bacteriological 
studies of the fluid aspirated from the emp}ema 
cavity such as were made durmg the war and 
which are sUU advnsed bx' some No matter how 
sterile the fluid ma} be, if the caxntx is not com- 


plete!} obhterated, remox'al of the tube will be 
followed in all too high a percentage of cases by 
recurrences of empx ema 

The method of ascertaimng when the caxnt} is 
obliterated is simplicit} itself 
When no more fluid can be injected into the 
catheter without immediately returmng around 
the sides of the catheter, or actuall} forcing the 
catheter out of the chest wound, then the cavity 
IS obliterated 

The length of time for the obhteration of the 
cavity vanes in individuals all the wa} from 6 
dax s to sex eral months As a rule, it is safe to 
tell the patient that the tube will be out in 6 
weeks This usually is from a week to 2 weeks 
longer than it actuallv takes, but I have found 
that a patient is much happier when the treat- 
ment is shorter than anticipated, even though 
the penod he expected might have been a com- 
parativ'el} long one 

TREXTMENT IN THE PRESENCE 01 A 
bronchial nSTULA 

\t least lo per cent of acute empvemas m 
infants and a smaller percentage in adults are 
complicated, either from the beginning or at some 
lime during the earlv part of their course, b\ the 
presence of a bronchial fistula 
The presence of a bronchial fistula can be de- 
termined bv the fact that the patient coughs up 
large amounts of purulent material which fre- 
quentlv ma} be stained, if mercurochrome or 
gentian xnolet is miected into the empx ema cavitv , 
and bv the fact that when the clip has been re- 
moved from the catheter and the patient is made 
to cough, large quantities of air will be forced out 
of the catheter along with the pus Often the first 
sign of a bronchial fastula will be a parox}sm of 
coughing, following the instillation of Dakin s 
solution, and the complaints from the patient 
that he can taste the solution 

If the X-rax discloses a straight fluid line be- 
fore drainage has been instituted, that in itself 
is pathognomonic of a bronchial fistula Inci- 
dental!}, It IS surpnsing how often this is over- 
looked In the non-air-containmg pleural space 
the fluid line is usual!} indistinct and curxang A 
sharp, straight flmd line is indicaUv e of fluid w ith 
air over it It is for this reason that X-ra} s of 
the chest must be taken in the upnght or lateral 
position 

The treatment of an acute emp} ema compli- 
cated with a bronchial fistula differs from the 
treatment that I hav e outlmed onl} in this man- 
ner, that a X alve is placed at the end of the cathe- 
ter so that fluid and air can easily escape from 
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the chest cavity and >et nothin can be sucked 
into It The eas est method of constructing such 
a ^•alve i to attach a 3 foot length of soft rubber 
tube to the end of the atheter andalloi the end 
of this tube to fall n a glass jar which stands 
under the bed or if the patient i ambulatory 
earned around supported from a sIm This 
jar IS partiail> filled with some ant eptic solu 
t on such as permanganate and the end of the 
rubber tub n is al a.y% k pt below the fluid 
level Inthiswaj the air and fluid contents are 
given free e re s from the chest and jet air from 
the oub de cannot gain access to il TTjus all 
dan er of pressure pneumothorax is avoided 

Instead of install n Dakin s solution into the 
empjema cav tj the cavitj is irrigated I ce a 
da> n th normal sal ne 0 bo c acid solution If 
this pr duces a paroxysm of cou h the 1 n 
gallons are stopped enti elj 

The a era e bronchial fistula bein an attempt 
of nature to d am the emp>ema cavity soon 
taneousI> closes ver> promptly after artifcial 
drainage has been instituted and as a rule alter 
from 24 to 7 hours the usual form of treatment 
can a am be ca led on 

TREATMEVr IV THE PRESEVCE OF A 
BILAPER.\t EllfYESlA 

Not lofrequently followin a bilateral pneu 
monia a bilate ^ emp>ezna will be present In 
th s cose treatment 3 carried 0 it by the closed 
method as described The advocates of the 
method of mult pie asp ration have placed bi 
lateral empjema in the class of cases m which no 
other type f treatment can safely be used 
This IS not true I have never hesitated to treat 
bilace al cases of empjema e actly as umlate al 
cases and I have introduced the drainage tube 
either by means of the trocar r the thoracotome 
Naturallj in hospitals in wh b the treatment of 
empjema is ca ried 0 t in a careless manner and 
the aspirat 0 s and instillation are not d ne 
V ith due regard to the av danc of the adinis 
s on of air nto the pleural cavity the I eatment 
m cases of bilateral empjema II carrj an addi 
tional risk IIo ever v here d e ca e is u ed 
there is no mo e danger n the tr tment of a bi 
lateral eropjema by drainage tha n a umlate al 
empj ema 

TREVTUEST IV THE PRESENCE OF AV ACTIVE 
rVEUMOVIV 

It occas nally hippe is that th treaim t f r 
an acute empjema m st be started on acco t 
of the tremendous amount of accumulated fluid 
vhile the pneumon is still active or that a 


secondary pneumonia intervenes The only vana 
tiOQs n the treatment of those cases are the fol 
lomn The aspirations should be done at more 
•frequent intervals so that smaller amounts of 
fluid can be withd awn as much fluid as possible 
shou! i be left in the chest cav ty so as to spl nt 
the di eased 1 ng In cases of active pneurooma 
instead of adding only a third of the amount of 
Dakins solution t is wise to add Dakins solu 
tion to the quantity of e the one half the amount 
of pus asp rated or to a quant tj almost cquiva 
lent to that of tlie pus asp rated If the pneu 
moma is very acti e it maj be wse t refrain 
from usi g Dakin s sol tion and to substitute 
either sterile saline sol tion or bone aad in it 
stead so as not to ir date the pleu a 

An oxjgen tent or an oxjgen charabe has 
been of the greatest help to me in these cases 

ENCVr UIjVTIOV 

Encaf suUtion of a certain part of the em 
pjema cavitj is not an uncommon occurrence 
during the treatment of acute empjema The 
encapsulation may occur m any part of the chest 
and may be large 0 small It rarelj oicurs dunn 
the early part of the di ease 

In the majoniy of cases these encapsulations 
are m the nature of a fibrinous agglutination of 
the two pleural laj ers v hich break spoatane usiy 
under the increasin pressure of the accumulated 
flu d Occasionally howe er the fibrnous ag 
glutination bee mes organized and a firm fibrous 
encapsulation ensues In such case the encapsu 
lationnill have to bedrai ed 

The d agnos s of an cncap ulat on 1 made from 
the symptoms of the patient and may usually be 
venfied by the \ raj 

The ymptoms a e a gradual recu rence of the 
septic temperature cur e and a grad al decrease 
in the well be g of the patient In e ery patient 
m hom after a c tain period of normal tern 
peratu e or a temperat e cu ve which is ap 
p ximatelj no mal there a a n appears an in 
c ease n the afternoon (ever an encapsulation 
m St be kept n mind 

Inasm ch as the encapsulation usually breaks 
up spontaneously and dra ns tself 1 to th major 
empjema cavitv no treatment is called for for 
seve al davs It is ly v hen the symptoms ol 
encaps lati pe sist that t eatm t is 1 dicated 
The f St step f the t eatment w 11 be to locate 
the encapsulatJ n Ihe usual phjsical signs may 
be of little avail beca se of the al eady th ckenecl 
pleura The use of the ray h never will 
us allj show a la ge encapsulation It mav be 
n ccMary t fill the m jor (that is the dra ned) 
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empj'ema ca^at} with air to make the encapsula- 
tion stand out more clearly It is ad\nsable to 
take the X-rays from several different angles if 
the anteroposterior exposures usually taken show 
nothing 

Once the encapsulation is localized, tlie method 
of drainage must depend upon the site of easiest 
access \lTienever possible it is preferable to 
dram the encapsulation directl> through the 
chest uall m the same manner that tlie primarx 
empxema ca%nty vas drained If the encapsula- 
tion IS close to the point of original drainage, it 
can perhaps be opened bj passmg some blunt 
cuned instrument through the already CMsting 
wound If It IS not possible to reach the encapsu- 
lation in this manner, the onginal opemng into 
the chest can be enlarged bj"^ remo\nng the rib 
above and below (the encapsulation usuallv 
occurs aboie the site of original drainage) and 
inserting the index finger into the chest, breaking 
up the encapsulation digitallj or with a semi- 
sharp instrument if necessary under the guid- 
ance of a thorascope (I use a regular cj stoscope) 


After the encapsulation has been widelx opened 
the treatment is continued as before 

I^TERI.OBUL\R EUPXEILV 

As a rule, an interlobular empiema does not 
present as difficult a problem as would be ex- 
pected As the size of the emp\ ema increases it 
usuallj works its waj, separating the lobes, to- 
ward the panetal pleura and at some part or 
other can be reached in the same manner as am 
empjema Therefore, it is well worth delaMng 
treatment if possible until this occurs 

Occasionally it will be necessary to dram Uie 
interlobular collection of pus by means of a tv o 
stage open operation, the first operation con- 
sisting of opemng into the pleura by means of rib 
resection, examinmg the lung, and forming arti- 
ficial adhesions by tape msertion The second 
operation, 5 to 7 day s later, consists of re-opemng 
the chest wall and estabhshing drainage through 
the now firmly adherent pleura In attempting 
to locate the empyema, a lateral xuew roentgeno- 
gram IS trequenth' invaluable 
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DIPFERENTIAL DIAGNOSIS AND THE TREATMENT OF ACUTE 
OSTEOM\ELITIS OF THE UPPER END OF THE FEMUR 
INVOLMNO THE HIP JOINT 

I U MD FVCS S \ 


L ike all orlh pcd c surgeons I ha\c from the 
. beg nn ngofmypractice in thehosp talaod 
' out been brou ht m contact ' ith a con 
siderable number f cases f defo mitj and dis 
ability a the result of acute c ms The dffi 
Oculties that beset the estoration of the epatient 
t even bearable lamencs vere early jmp essed 
uponmeandas pp rtumties for ob e ingthese 
CO diuons ni the early as ell as in the termin I 
stages of the d sea increased I soon felt the need 
f a better understanding of the pathol gy the 
diagn s and the treatment than could be learned 
from the te tbooks on su ge y and the ge eral 
literatu e 

With the hope f formulating some mo c deh 
nitesig sf rdlTcrent I d ag osis and some more 
defin te indicali s for the treatment during the 
early st ges of the di ca e s that the unsightly** 
and d sail ngdf mites the long conti ued up 
puration so ften met iih and the chronic 
m\ lid m uc nstant a re ult of tbesec dm ns 
m ght be at least mil gate I I began in 90S the 
tudy of these c nd tiois here prcsentel Th 
subject ha Iccn ich rnterr pt ons (the cause 
for hich need not be me tio ed he e) per 
sstentlvpurs el j to the present t me 

I ha e ha i pportun ties during th s lod 
for ol ervn g cr roo cases The greatest pro- 
port n of these c ses as seen n The ^^ount 
bma and Mo tefi re H pitals and m private 
praclic n c of the«e ca es » re seen men 
sultati n vnd ere n t under mv und id 1 c n 
trol many ere seen after they had been treated 
by general surg ons n th s nd olh r cit es but 
31 ere m my hands fr m the earlv to the ter 
minal st ges f the d seasc 
I ha e the efore had the pporl n t> to com 
pare the res Its of the treatment of the d as a 
It IS usually earn d out in the gen al urgical 
serveesofo rlarg hospitals th th e that rc 
btaincd ' hen su gic 1 measu es a e c mb e I 
ith m re or les adeq ate rlh peil measu s 
\nd I have I think di co e ed cert n facts 
gatd ng the pathology of the condition h ch t 
a certain extent alleast arequalfiedt help sin 
the dtagnos and the treatment of th s some 
times so I tractable a d often fatal disca 
Obviously It is impossible fully t elucidate the 
subject within the compass of this paper N do 


I believe that I hav by any means approached 
the deal that I hoped to ach eve 1 h n I set out 
But the V ork has helped me in many 1 ay t a 
clearer understan ling f the subject and I h p 
the results of these in estigat ns ill be f 
as istancc to others ho like mvself must be 
responsible for th ca c f these oftt mes sen us 
c ndiiions 

Acc rd ng to the (extbo ks on surgery and th 
monograj hs that deal ith this subject the fin 1 
results of the t eatment of the more serious fo ms 
of acute coxitis leave much t beJeirel Those 
vl o have seen 3 great ma y cases fthisdi ae 
and have conKientiously evaluated their results 
are most pessim tic m their utlook and their 
stafistic sh a h h tno ta) tv rate a d a la ge 
pr portion of the cases with 1 ng c tinued in 
val Jism and permanent fu ct nal d sal hty 
The V rulence of the d sc sc s held accountabi 
for the large numler f deaths An in 1 I tan 
acute ostc my lit vhch iniales a joi t anl 
wh ch IS nccompan e 1 by a \i letstphyhc 
cus bacterismia s often fat I an ! an oste 
royel tis that IS intense spread rapdJy and « 
attended by p fu e s pp ration will result in 
much t ssue leslru tion and a more or less com 
plete I ss of JO t fund on 
However when I began to ha c fac lities for 
study ng these case du ng the early s veil a 
during the chr n c stages I the d ease I soon 
.d SCO cred th t ilthough the d sea e 1 often a 
n us o e and dilBcult to coj 5 C ih the as 
cverthclcss a not me ns dcrable number in 
bich th virulence of the d seise and its de 
tru tive act on pon the tissues could hardly be 
fie/d ccountable/orthepermanentdcform tya d 
disab lity that had ensued 1 soon fou d a f r 
perc nla e f the cases that i itl adequate 
mcthol ft alment the mo u ighllyf rm j 
f deform ty and the mark i d sabil tv so con I 
t ntly met ith c ul i be m tigat 1 an 1 some 
t mes altt^lhe avo led Thus I ha not 
infrequently enc unte ed case in h ch the 
er h gh f cr ma ked co st tut nal d s 
turb nee omet mes del num a 1 an e qu s lely 
t dc hipjont ympt ms eha e been taught 
to Miae ar char lenstic of an cute te i s 
of th pper end of the femur \ Uh e tens 0 nt 
the j 1 t in which I the ef re consde cd the 
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prognosis as to life or function gra^e, onl> to 
find, that after a more or less stormj course and 
a protracted comalescence the patient, "uhen cer- 
tain precautions uere taken, reco^ered ■uithout 
an operation and sometimes uith surprising!}' 
little loss of function 

As the number of cases of this character that 
came to me increased, I began to suspect that 
there must e\ist a fundamental diSerence betw een 
these cases and the U-pe of coxitis that almost 
in\anabl} leads to long continued suppuration, 
^frequent recurrences after the disease has appa- 
rentlx subsided, and which so often terminates in 
am^ loid degeneration of the hx er and the spleen, 
and death 

Formerlx the cases that began with or without 
serious initial s}Tnptoms but which recox ered 
without extensixe suppuration, were considered 
sx noxnal m origin, and for this reason the disease 
was considered less dangerous to life, and less 
Iikel} to lead to marked destruction of the articu- 
lating bones But exen were it true that these 
conditions are of s} noxnal ongin, and that the 
process sometimes remains localized, leaxnng tlie 
joint cartilage and the bones free, which as xxill 
be showm presentl} rarelx if ever happens, this 
distinction xxhatexer its* ments otherwnse, is 
valueless in the present connection 
It goes without saxnng that in an acute sup- 
puratixe osteitis an operation is urgent!} re- 
quired, often the operation, to be of real serxnce, 
must be instituted at the earliest possible mo- 
ment In the conditions that hax e been thought 
to be of sxTioxnal origin, on the other hand, an 
operation is often unnecessar} , is on the contrarx 
often actually contra-indicated Hence the failure 
to differentiate these two conditions during the 
^earlx stages, presents a double danger If one 
^ waits until bone necrosis is extensixe before an 
operation is undertaken, not onlx are the joint 
tissues irretnex'abl} damaged, but the patient's 
life IS often in jeopardv , if on the contrarj one 
operates before such objectix^e changes are mani- 
fest the patient is subiected to a more or less 
mutilating operation, which is certain to leaxe 
him with a more or less completel} disabled hip 
joint, xxhen conservatixe measures might haxe 
brought about partial or complete restoration of 
function 

Obxaouslv then, an early diagnosis is essential 
if these patients are to receixe adequate treat- 
ment If the radical difference which obtained 
in these different tjpes of the disease is due to 
differences in the origin of the pathological con- 
dition, le, if the t}pe which onginates in the 
sx noxnal membrane is the milder and is to be 


treated with conserxatixe measures, and the type 
xvhich ongmates in the bones is the more serious 
and nearly alwa} s requires early and more or less 
radical surgical measures, xxe must, obvnoush, 
haxe the means b} which we can differentiate the 
txxo Upes of the disease dunng the earl} stages 
None'of the authors, howex^er, xxho classif} these 
conditions as sx noxnal in contrast with pnmarx 
osteal disease specif} how these morbid processes 
can be differentiated cbmcall} from each other 
dunng the earh stages of the disease 
Wi3i the adxent of radiograph} it was to be 
expected that the txvo conditions could be differ- 
entiated from each other bx this means But this 
hope has prox ed illusor} , for ex en toda} wnth the 
increasing!} great refinements in X-ra} technique, 
It IS still impossible to demonstrate bone changes 
in an} form of osteom}ehtis dunng the earl} 
stages of the disease Indeed, such changes onl} 
appear in the radiogram w hen the disease is w ell 
adxanced, and no earlier m the vanous forms of 
pnmar} osteitis than in those in xxhich the bone 
changes are supposedl} due to secondar} inx asion 
of the articulating bones as the result of a pnmar} 
s}'noxial infection Hence, even were it true that 
such contrasting conditions actuallx exist, xxe 
hax'e no means of differentiating them at a time 
xxhen such a differentiation xvould be of real 
clinical sigmficance The constitutional s}'mp- 
toms are similar, the local signs are often inde- 
terminate of one or the other, and the radiograms 
are often negatix e or difficult to interpret dunng 
the early stages, ex en in cases that subsequentlx 
proxe to be tx^pical suppuratix^e osteitides So, 
ex en if this difference in the pathological processes 
that is supposed to underlie the x anous forms of 
acute coxitis xvere correct, the classification of this '' 
disease into s}’noxual and osseous forms is of little 
help in the clinical differentiation of what are m 
realit} two x’er} dissimilar forms of the disease 

As a matter of fact, it w as not long after I began 
my studies of the patholog} and pathogenesis of 
arthribs m general that I began to doubt that such 
a distinction reall} exists The general aspects of 
the subject cannot be discussed at the present 
Ume, but as concerns acute coxitis, facilities for 
obserxang a number of cases throughout the 
course of the disease, have conxanced me that in 
this condition, at anx rate, sxTiQxnal forms do not** 
occur 

Thus It IS thought that the vast majont} of the 
cases of s}’noxial coxitis anse either as complica- 
tions of general infections, or spontaneous!} in 
} oung children In mx owm expenence, hoxxex er, 
jjin all the metastatic joint infections the focus is 
pnmanly seated in the bone marroxx In the 
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L IKI all orthopcd c surgeons I hase { om ihe 
, liCginn ng of | ractice in the hospital and 

^ out been br ught in contact with a con 
siderable number of cas s of deformiU and dis 
abil t} as the result of acute co^its The difli 
Acuities that beset the restoration of these patients 
to e en bearable lameness ere early impressed 
upon me and as pportunitics for obser nng these 
condit ons in the early as \ell as in the terminal 
stages of the d casei creased I soon felt th need 
of a better uridcrstand n f the pathology the 
da nosi andthetrcatmentthancouldbelearn d 
from the textbooks on surgery and the general 
literature 

W ith the hope of formulat g some more d fi 
n te s gns for d fTercnt al diagnosis and some more 
definite mdicati s for the treatment during the 
early stages of the disease s that the unsightly’^ 
anddisall gdef mtcsthel ng continued sup 
(urat n so often met uth and th ch on c 
inxalilsms cnstantar uU of these c mill ons 
mght be at least mit gntetl I began m 908 the 
studs 0/ these con J tions here present I The 
subject has been i Jth inte rupuons (the cause 
f r h ch need n t be menl oned he e) per 
s stentl) pursued p to the p esent time 

I haxe ha 1 pp rtunites d nng th s pen d 
f r ob cr mg 0 cr 00 cases The greatest pr 
portion of these case as seen in The M ont 
bina and M ntefiorc Ibspitals and m pnxatc 
practice h me of these case ere see i n on 
sultati n an I ere n t under my und v del n 
tr I many cre seen after th y had been tr ated 
by general su g on m th s and oth r c tics but 
ere m my han Is from the early t the Ic 
minal stages f the d sea 
I ha e theref c had the pport nity t om 
pare the results of the tr alment of the 1 sc se as 
It s us ally ca ned ut in the ge ral gical 
scrxices of our J rgehosptals th th th tare 
obia cd h n su g cal m a urcs c c mb el 
with more or less adequate rlhpedcmea c 
\nd I have I think, d scovered cert in f ct re 
garding the path logy ftheconliU s hchto 
a cerm n extent at least arequal fied lohelpus n 
the diagnosis anti the treatment of this some 
limes so intractable and oft n fat 1 I sease 

Ohu sly It IS impossible full) to clue date the 

subject w ithin the compass of this paper Nor lo 


F\CS \E \ E 

1 beleie that I haie by any means app cached 
the ideal that I hoped t achieie hen I set ut 
But the i ork ha helped me in man\ ays ti a 
clearer unde stanl g of the subject and I h pe 
the results of these iniest gallons II be f 
assi la ce to others i h like my elf must be 
responsible for the care of these ofttimes sen us 
conditi ns 

Accord ng to the tc tbooks on su ge y and the 
mon graphs that deal i ith this subject the fin 1 
results oi the treatment of the more sen us forms 
of acute CO itis leave much to be de ired Tho e 
w ho ha e seen a great many ca es of this disease 
and ha e conscientiously evaluated thei results 
are most pess mist c in their utlook and the r 
sta( sties sho V a high mortal tv rate a d a lx ge 
pr portion of the cases th long c iti ucd in 
valid sm and perman nt fun t nai d sab Iity 
The V ruJence of the d sease held accouniabi 
for the large number of dc ths \n 1 n doul t an 
acute osteomyel tis h ch n a Ics a jo t a ! 
hich IS accompan ed by avir le tstaphylococ 
us bactenim a 1 often fat 1 and an osteo- 
myelitis that $ 1 tense pre ds rap JJy a f is 
attended ly profuse s ppuratioi will result in 
much tissue destruct on anlam re les om 
pleie loss of joint f net on 
H e cr hen I began to ha e facil t es f r 
studying these ases dur g the c ly as v ell as 
lu ng the hr me si ges f the dis a^c I soo 
-discoverei that altho h the dis se s iten a 
*se lous one and d flicult to pe th there was 
ne crtheles ant nc ns 1 rabl umber 1 
h ch the arulen f the disca ad ts dc 
si uct ve action upon the tissue c uld ha dh be 
heidacrountabl fo th permanent def mtyani 
d sabii ly that h dens ed I 00 f und in a fair 
liercenta c f the cases th t th alej te 
method of treatme t the m re un ghtlv f msj 
f Icf imity and the marke I d sal I ty so c n I 
St i tlv met V ith c uU be mit gate i and s m 
times alt gethcr a 0 lei Thus 1 hav not 
nfr quently encountc ed case n h h iher 
r high fe cr ma kc I c n 1 1 l nal is 
t fban e s metunos del rum Ian xqu s l ly 
tender hp JO nt ymptoms c ha been t ught 
to believe are charactensl fa ut ost lUs 

of the pperc doflhcf m rwith tens on t 
the JO t in wh ch I therefore c nsdered the 
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as sequeteof other diseases, occurred m connection 
,wth mastoiditis Twenty-Uiree cases of Uus 
nature came under obsen ation Eight seen dur- 
ing the actn e stage v, ere mild and TCco^ ered w lUi- 
out treatment directed tonard the hip lomt Si\ 

Vi ere seen late, 1 e , after the acute svTiiptoms had 
subsided, of these, 4 had been treated bv arthrot- 
omv and 2 b}" immobilization at ter repeated loint 
tappings had failed to re\ eai pus In all except 

I of &se cases tliere was dislocaUon of the 
femoral head and more or less complete ankt losis 
iMth adduction and flexion deformilv The 

I I remaimng I saw comparatn elj earlj in the dis- 
ease, 8 of them continuing in mj care until all 
s\mptoms had disappeared In 6 of these cases, 
treated according to the method to be descnbed 
later there was complete restoration of function 
In 2, V ho sbll remain under obsen ation, there is 
still some disabihty which is apparentlv gradually 
dimimshing The interesting feature m these 
cases IS the fact, that m all except the 8 in which 
the sjTnptoms were transient, the foci and diffuse 
rarefaction of the head or neck of die femur, or 
distortion of the acetabulum could be demon- 
strated m the radiogram, and that in spite of the 
obMous signs of bone absorption, there vas no 
suppuration 

In bj far the largest number of cases of acute 
coxitis comphcating mastoiditis that I hav e seen, 
the disease pnmanly mvoh ed the acetabulum and 
t m the majont} of the cases that ha\ e come to me, 
late in the disease, the head ot the femur was dis- 
located upon the dorsum of the ilium, and nearh 
alwa\s firmlj ankjlosed in this position There 
are, of course, milder cases which recov er quicklj , 
and without deformity, particular!) when pre- 
cautions are taken to forestall the tendency to dis- 
placement or ank) losis However, although the 
acetabular form is the most common tv pe of the 
disease met with m connection with mastoiditis, 
primar) foci m the head or neck of the femur, are 
occasionally encountered Such a case, with the 
result when the disease is treated according to 
the rouUne that is apparenti) estabbshed in most 
of our hospitals, is w ell illustrated m the follow mg 
case histor) 

C vsE 2 HE, male 10 j ears old Patient had and was 
operated upoa for mastoiditis lo weeks ago Although 
there was not a sinus thrombosis, haimolj tic streptococcus 
in de blood was repeatedl} found The boj was vej> ill 
and ran a spiked temperature for 6 weeks 

He began to complain of pam m the lelt knee during the 
third week ol his lUneas, when, on examination, the left hip 
was found adducted and very sensitive to pressure and 
passive motion The joint was aspirated a number of 
times, but the tap revealed no pus or excess of fluid in the 
joint As the joint became more sensitive and the patient 


complained of great pain, a plaster-of-Pans spica was 
applied 6 w ccks ago Tw o w eeks ago the spica wvs remov cd 
When I saw him on September lo, 1924 the hip joint was 
appartntlv flrmlv ankjlosed in flexion and abduction The 
Tadiogiam showed osteitis of the upper end of the femur 
and the acetabulum Erom the appearance in the picture 
(Dg 3) I was led to bebev c that the joint cleft still per- 
sisted I, therefore, instituted traction in order to conect 
the defonmt) and if possible to restore the mobihtv bv 
means of passiv e motion This prov ed unsuccessful, and 
after 3 weeks' tnal was abandon^ 

Three weeks later he was walking in a brace, but, 
although he was comfortable, the dclorrmtv still persisted 
When I saw him last, about 6 months after the illness, he 
was walking without pain on a flexed adducted hip jomt 
Correction of the deformit} bv means of osteotom> w-is 
advised, but dcclmed I am sure that had the traction and 
passive motion been applied earlv m the disease, this hip 
would hav e been sav ed 

In tlie light of m) experience n ith the cases of 
acute coxitis that came to me as complications or 
sequelie of the general infections, I feel justified in 
assuming that all these conditions are actually 
metastatic bone infections and that the joint in- 
fection 15 alu a) s secondar) to a pnmarv lesion in 
the bone These conditions are mild and tran- 
sient, or benign, because the infection is not 
suffiaentl) varulent to cause extensiv e bone 
changes and actual joint invasion, and not, as 
most authors formerh bebev ed, because the dis- 
ease begms pnmarilv m the sj-novial membrane 

If these forms of the disease, which can be 
dealt with onl) summanly here, are excluded 
from s)'novnal tvqie of the disease, w e have only 
the conditions that occur m voung children and 
infants to consider as remaimng in this group 
These conditions vary greatly in their virulence 
and their influence upon the future function of 
the hip joint In many of these cases, the disease 
IS mild, transient, and resolves without causmg 
permanent damage to the hip joint These need 
not detam us here In others, the disease takes on 
the well known cbaractenstics of what is known 
has infantile ephysitis, and in these there is alwavs 
more or less destruction of the articular ends of 
the bone, nearly always suppuration, and occa- 
sionally permanent disability There can hardly 
be any question, that these conditions are due to 
metaphyseal infection and, as will be shown 
later, the primary seat of the disease is m the bone 

If then we must, from our expenence of recent 
years, conclude that all the metastatic forms of 
acute coxitis are pnmanly metaphyseal or epi- 
physeal infections, and this assumption seems 
eminently jusUfied, we are forced to the conclu- 
sion that the more senous forms of what was for- 
merly believ ed to be a malignant form of svnovnal 
coxitis of crvptogenetic ongin are also of the same 
nature 
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mil icr f rm of these affections th s is 1 fficult to 
demonstrate because the changes arc f such a 
nature that the cann t tc sh n m the nd 
gram But the fact that tic pccifc gan ms 
can berecoacred from the bone marro vinallsub 
jects dead of taphoid and pneumon a {Fraenkel 
and others) whether bone or joint samptoms 
a ere present or not during the life of the patie t 
certainly lends strong support to this vieaa cacn 
though such foa because of the hort d ration of 
the patholomcal process and the ins gmbcancc of 
the gross changes cann t be demonstrated elm 
icall) In the cases in ah ch the jo nt cha gesand 
the CO respond n sjanploms are more marked 
and of longer d ration the bone cha ges can 
sooner or later be demonstrated m the radiog am 
o ba objective clinical s ns 
The coritis of tj’phoid fe cr for erample a as 
formcrij thought to be synoa al in character It 
Mas assumed that the profuse c udate a hich 
charactenzes th s condition leads to such con 
s derable d stention of the capsule that the h p is 
dislocated avhen the limb is subjected to ins gn 
cant trauma But as aas frst sho n b> Graff 
and b s fmdings haae been confirmed b> othe 
competent ob eraers the pathological process i 
uch cases origi ates in the acetabulum where it 
leads to destruction of the floor and the bo ders of 
th 3 structure— cha ges s milar to these found in 
tuber ulosis — (wanlen g acetabulum) and as a 
res It luxation of the Head of the femur takes 

E lacc In tj^ihoid I ba e found moreover the 
jcus to appear pnmanl> not only in the acetab 
ulum b> far tl e most commo seatofthedseasc 
hut also in the head f the femur Figure i is the 
reprod clion of a radiogram sh g the changes 
that ensue m t>'phoid osteitis from a case in 
hich the patholog cal process in Ived both th 
femoral head and the acetabulum that came 
u der observati n in the Beth Israel ilo pital 
In gonorthcral infccli ns meta tascs m the b ne 
arenowkno mtoben tatallunc mmon Thus 
the acute atrophv of th carpal a d tarsal bones 
that is often met i th n gon r hcral artbntis f 
the 1 nst and the a klc an h rdl> be aitnbuteJ 
to anvlh g but actual bone fecu n I have 
encounteretl bes des these cll k o n f ms f 
osteitis osteoarthritis of the k ee and the hij 
j nts In some of the cases f go rrber 1 ot 
I t of wh ch the folio ngcasei an example the 
disca e came on suddenlj a d was attended »> 
such CTfjuis te le de ness m the rc ion of the 
j nt that an cam all nco Id t be attempted 
until the patient was anxsthelired 
Case VI C f RcJ s>e3rsha bt ff 
f th pa twrelf m rj t t d m«. i Ih egH t 


Ih t Shco pi in fp-atpii somchsotit 

h tit dtn th essary rs becamed t 

ly thgcitdlT lt> It tj t mpossU t n m 
th 1 t f Ih bmb bcca se tl 1 htot tt mpt t 

g th t mb ca h I sc cam th pai hh has 

cut g nit d sm rs h w th p f go 

Th j tl tw ajsth Used wh th adJ t 

d fl d f mity CO ected d pla t sp ca 
ppl cd Th band gw medcwklat wh 
tb hip w { d t be kyl sed 1 ra ] gram h ch 

Btth trmtd™ hd tb tt mpted 
d mg th early tag f th dis se h wed mpl t 

boymt bet Ihhdfthfm dth 
Ubul m(Fg ) 


Before I had had much e penence ith these 
cases I as in the case above noted in ■anabl> 
resorted to immobil zation in a plaster of Pans 
spica in the treatment of these case and nearly 
alwa>s succeeded in rel eving the intense pain so 
charactensti of this cond tion — rel ef that prac 
ticaliy always cost tl e patient the motion in the 
JO nt 

It IS hardly necessary to describe the cond tions 
as they occur in measles sea let fever and 
pneumon a As has already been mentioned 
pneumococc and typhoid baalli are almost in 
variably recovered from the bone marro ef the 
epiphysesof ihelongbonesandthespon y bones 
Fariicularly from the bodies of the v tebrn i 
those dead of pneumonia and typho d f v er It 
must therefore be as umed that the joint infec 
tions ID these c diiions ate secondary to bacterial 
local zation the bones Bo e foci moreover 
can be demonstrated in pract cally all the cases 
with outspoken symptoms e cept the cases in 
which the disease $ of short d auon that i 
hen t IS aborted during the ca ly stages 
In measles the joint symptoms e usually m H 
and transient so that these need not detain u 
he c In scarl t fever ho e there is occa 
s ally a pronounced a ihr t the knee being 
the joint most ften in 1 ed Besides a numbe 
f coses in the other j nt I ha e seen 4 cases f 
acute coxit s as a compl cation sequels of this 
disease In onlv i of th sc coses did I see the 
patient d g the early r act e stage in this 
case the symptoms soon ubsided hen traction 
to the I mb was applied The 3 oth r cases ere 
seen after the acute cond i n had abat d In 
these there as defo mitj and disal il ty d the 
radiogram sho ed ih characi nstic h ges f 
osteitis of the fem ral heal the neck All 
these cases recovered w th c n ervaii treat 
ment a d in the days bef e the e f th rad 
gram Id n d bt ha e been end el a 
synovaal arlh itides 

By far tic largest numbe of case of acut 
coxits th t 1 1 cm t Ith mplicat 
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On Apnl 10, the general condition was good, the affected 
hmb could be moved m all direcUons ivithout pam, and 
the patient was up in a wheel chair 
On hla> I, patient was up, and was able to ivalk with 
the aid of crutches Radiogram showed the bone prac- 
ticaUj restored to its normal densit> 

On June i, pafaent nas walking m a caliper brace, she 
was in perfect health, and nas able to get around without 
pam or discomfort The cahper brace was discarded in 
August, 1924, and the patient was soon thereafter, able 
to walk nathout discoinfort, and when examined a few 
months later walked without pam or hmp She has had 
no recurrence of the trouble 

Case 4 F C , female, aged 14 tears Four weeks ago 
patient complamed of sore throat and headache Tem- 
perature was 102 degrees F The following da\ the tem- 
perature rose to 104 degrees F and the child became 
delinous The throat nas red, the unne negative Thetem 
perature remamed high, varjang from 103 degrees F to 
105 degrees F for 8 daja, and although the child cned out 
when she was moved, she continued to be dehrious, and 
no defimte objective signs which could be held accountable 
for the condition could be made out Accordmg to the 
history sheet the unne exammed on the eighth day show ed 
albumm and red blood cells A blood culture taken at the 
same time was positive for streptococcus hsmolyticus 
The temperature of a remittent type remained high for 
several weeks longer, but the dehnum gradually subsided, 
and dunng the third week of the illness, she had lucid 
intervals durmg the day ^^'hen awake she complamed of 
intense pain over both hip jomts, she cned out m her sleep, 
and resisted any attempt to mov e the hmbs 
I saw this httle girl on August 20, 1919, 3 weeks after 
the onset of the illness She was much emaciated, very 
irntable, and very difficult to examme Both hips were 
somewhat flexed, adducted, and apparently immobile 
There was some oedema ov er the hip jomts, but I could 
not make out any signs of deep fluctuation It was quite 
impossible, owmg to the pam and the resistance of the 
child, to bnng the hips anywhere near the normal position 
She was, therefore, anaesthetized, when the hips could be 
brought down without force, and traction and counter- 
traction could be apphed During the following week it 
was necessary to adnumster codeine and aspirm, m order 
to keep the c hi ld comfortable, but soon thereafter the pain 
gradually subsided, and about 2 weeks later it was pos- 
sible to begin very gentle passive motion A radiogram 
taken on August 28, showed marked rarefaction of the 
heads and necks of both femora, infraction of the neck of 
the left, and coxa vara of the neck of the right femur It 
was, therefore, considered advisable to discontinue the 
passive motion Kev ertheless, the motion in the hip joint 
remained comparativ ely free, and an X-ray film taken on 
September ry, showed the position of the bones unchanged 
and a considerable increase m the density of the head and 
neck of the femur 

An X-ray picture taken on October 10, showed marked 
increase of the density in the bones, but the fracture line 
on the left side still distmct (Fig 5) The patient was now 
quite well and insisted upon movmg about m the bed, and 
was impatient to get up It was, therefore, with consider- 
able difficulty that we were able to keep her recumbent 
until the first week m Nov ember, when she was fitted with 
a brace which supported both hips and the pelns, but per- 
mitted flexion and extension of the joints A month later 
the patient was walkmg about with the brace, she bad 
no discomfort, and was permitted to mov e the hips freely 
without weight bearmg A radiogram taken at this time 
show ed the bones to be normal m density , and the fracture 
on the left side to be muted There was coxa v ara on both 


sides At Chnstmas the child walked well without notice- 
able hmp, apd had apparently completely recovered She 
remained well until February, 1920, when she had an 
attack of appendiatis and died after the operation 

CvsES J G aged 30 years, was admitted to the medical 
service of Mt Sinai Hospital October 3 1923 Six weel s 
ago patient had a slight infection of the lip, for which she 
apphed home remedies The sw elling nev ertheless increased 
and extended to the cheek and closed the nght eye In 
about a w eek the sw ellmg and the pam somew hat subsided, 
but toward the end of the second week the patient had a 
chill, which was followed bv fever and dehnum The 
condition in the lip and face slowly subsided and was 
apparently completely healed 4 weeks after the onset 
The fev er and dehnum lasted 3 weeks When consciousness 
was completelv restored, she found that she was unable 
to move the nght lower extremitv, and the mo=t gentle 
attempts at motion caused the patient excruaating pam 
Status on admission Patient was an emaciated woman, 
who lay immobile in bed, and cned out when she wvs 
moved Her temperature was 1014 degrees F The 
internal organs, the unne, and blood (with exception of a 
secondary anamua) presented no pathological changes 
There was tenderness over the nght thigh and hip jomt, 
most marked over the great trochanter There was a 
pressure sore upon the nght heel, and decubitus cov enng 
an area of about 4 inches in diameter ov er sacrum Radio- 
gram of the hip joint showed an erosion of the head of the 
femur and the opposing surface of the acetabulum 

Patient was transferred to the orthopedic service of the 
hospital on October 10, 1923 She resisted any effort to 
move the nght lower extremity, but by exerasuig great 
care in the examination, it was possible to ehcit some 
motion in the jomt, but motion was so painful that a com- 
plete evammation was impossible -Htnough the soft 
parts ov er and surrounding the hip joint were somewhat 
oedematous, there was apparently no considerable effusion 
m the joint intenor Temperature, which had been remit- 
tent m type, was today 102 degrees F Radiogram showed 
an extension of the process prevnouslv report^ 

Owmg to the presence of the decubitus, the patient was 
placed on the abdomen, and traction was applied in this 
position On October 17, the patient was much more com- 
fortable, and it was possible to mov e the hip joint without 
causing nearly so much distress Temperature did not nse 
above lOo degrees F She did not object to the prone 
position 

From this time onward, the condition gradually im- 
proved The temperature did not nse above the normal 
after 2 weeks, and the calcaneal, and the sacral decubitus 
gradually healed Passive motion m the affected joint 
became less and less painful, and with persistent but 
gentle passiv e motion and contmuous traction, the motion 
mcreased until it approached the normal in about 8 w eeks 
after admittance The chnical signs of improvement were 
accompamed by corresponding changes m the appearance 
of the articulaUng bones m the radiogram Thus, on 
November 12, 1923, the report from the laboratory reads 
Examination of the nght hip jomt shows a destructiv e bone 
disease ^the head of the femur as well as of the acetab- 
ulum The appearance is that of an osteomvehus The 
osteomyelitic process 13 more advanced than at the last 
evammation On January 23, it was reported that there 
vras a marked improvement as compared with the last 
exammation There appeared to be some reconstruction 
of the prevaously decalcified areas m the bone 
The patient’s condition continued to improve, the 
inotion in the hip became painless and on Apnl 2, when 
she was discharged from the hospital, the motion in the 
jomt was quite free in all directions, and she was able to 
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The ^ nters of the pre\ious decades des g 
nated not onij the e\ anescent forms of htpin&am 
mations of joung children but also the more 
serious sometimes e\en fatal ca es of acute co 
Its m hich pus could not be demonstrated b> 
aspiration orinci on stno'ialcoirtis Jnaccod 
ance with this sae\ such cases \ ere usually 
treateJ c nsei^'atnelj and \e j few surgeons 
resorted to rad cal measures in the absence f 
\er} defnte local signs of abscess or bone 
necros s \\ th the rehnement m N. ra> tech 
nique of recent jears U has become poss b!e to 
demonstrate that if n t in the beginning soon r 
r later bone changes arc present m practicall) all 
these cases hether there is uppurat on or n t 
It has been f u d moreover that these changes 
appear equall> as early and that the\ are in many 
respects t milar to the changes found not 
nl> dunng the early b t in the some hat 
advanced cases of true suppurati eosteii sof the 
h p joint Hence the vie r that all the cases of 
severe acute o teitis a e caused by an osteiti o * 
an ostcomyei tis has grad ally gained ground 
and ith th change in our views of these cond 
l ons has come a corresponding change in our 
attitude t V a d the treatment of these cases 
U th the improvement of hosp (al faalitiesand 
u {.ical techn oue the open f the hip j l 
no longer the dangerous operation that u was in 
the past and as the d fTcrcntiati n of the condi 
t ons here unde discussion has hitherto been diQ* 
cull during the early stages the surgeon is u g d 
t e pi re the joint il onH for d agnostic pui 
po es in the prese ce of gra constitutional 
symptoms e en henthcloc 1 objective signs and 
the r d ogram are in leterm nate II now seems 
to be the general bel el that local sgns f h p 
inflammation ith g avc constitut onal d sturb 
ance in i cate th t there is p s u le j ressure 

Ith n the JO ni structures and that the tension 
must be relic ed by arthr t my at the earliest 
possible moment in orde l sa e life indeedf 
many surge ns n t nlv open the joint al the 
earl cst jtoss ble mome t but enter the marrow 
of the femoral hea 1 an 1 neck by means of drill 
holes or 1 v means f a chis 1 in all cases of acute 
c It s that present gra c con I tutional symp- 
toms e n ihen there arc no definite sgns of 
suppurat 0 

Long e pet ence has confirmed my be! ef that 
ths practice a 1 the patient n th ng what r 
the pathological process In the cases m which 
there is an actual suppurativ e process going n m 
the articulaung bo es the operat on is roercK 
palliative In the part cular type of the dis^ 

I am n d scussing such an operation not i fr 


qucntly depn es the pat ent of the chance of at 
least a fairly good functional result ^ould he 
recover from the general infection and in many 
cases adds not incon derable to the danger ol a 
fatal term nation For while t is undoubtedly 
true that the Ider authors veere labonng und r a 
nuscon ept on when they spoke of a sep rate 
group of acute corit s as svnovial in origin the e 
are nevertheless good grounds fo separatmglr m 
the well defined pathological and cl meal e tu\ 
des gnated as acute suppurative corilis a certa n 
type of hip inflammation vhch desptelhesm 
itanty of the earlv sy mptoms d flers from il 
certain ery mportant particulars 
As IS V II shov n in the e amples 1 the c nd 
tions 1 shill nov briefly desc jbe these d ffer 
ences are fundamental a d are not nU ol 
theoretical b t of g eat pract cal importanc 
The Cases he e presented are chosen from a con 
s derable umber because they prese i the out 
stand g feat es of v hat 1 hope to sho i a 
specif c form of acute corit s occurring n both 
adults a d child en and because they illustrate 
the results \ b ch may be atta ned even in the 

more sen s cases by ell d recte 1 conse li e 

treatment 
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ing the hip joint The radiograms, moreoier, 
show the pathological changes that are usuallj 
considered to he diaractenstic of this condition 
Thus, Case 3 shows the extensile and intensixe 
rarefacUon of the bones of the femur and acetab- 
ulum, Case 4, coxa vara and infraction of the neck 
of the femur, Cases 5 and 6, the circumscribed 
lesions, and in Case 7, the radiogram shows the 
complete dislocation of the bead of the femur on 
the dorsum of the ilium, lesions which are con- 
sidered cbaractenstic of the vanous D’pes of 
acute suppuratn e osteomyehtis of the upper end 
of the femur mvolving the hip joint 
But, despite the parallelism of the general svanp- 
toms and the objective changes, these cases pre- 
sent nevertheless a verj’’ important feature, which 
must ineintably distinguish them from the cases 
of true suppurative osteomyehtis which invohes 
or IS likelj to inxolxe the joint 
This distincPon hes in the fact that in the con- 
dition from which these patients suffered, the 
patient recovers from the isease without opera- 
tn e interference Not onlj does he recover from 
the imtial infection, but in striking contrast to 
the final outcome so inherent in the true forms of 
suppuratiie osteom} ehtis of the upper end of the 
femur, the patient remams free from chrome sup-J^ 
puration and nei er suffers from the recurrences 
and metastases which are, in my expenence, in- 
evitable in the latter condition when treated b\ 
consen atory surgical measures In the case his- 
tones which here follow, this contrast is well 
exemphfied 

Cases M D I first saw this patient in private prac 
tice m 1912, when she was 10 jears old She came to me 
for a pamfut adducted left hip with a secreting smus in the 
groin and another in the gluteal region She uas said to 
ha\ e had an osteomv ehtis of the upper end of the femur 
about a tear before, which had been treated bv operation 
The head of the femur was said to have been removed 
I opened the hip joint for the removal of a sequestrum 
On conung down upon the bone (Langenbeck mcision), I 
found that there still remamed a portion of the head 
VI still firml> sj-nostosed with the upper border of the 
acetabulum The sequestrum was remov ed, the defonnitj 
corrected, and the limb was immobihzed m a plaster of 
Tans spica The sums remamed open, and discharged for 
several months after the operation, but tmallj do=«l, and 
the recover> was otherwise uneventful 
The sinus remamed healed for about 6 months, and then 
re opened, discharging for 3 weeks \fter this, although the 
sinus m the buttock remamed closed, the one in the grom 
had re opened on an av erage of aboutonce a year until 1916 
She came to me on Maj i, 1917, complaining of pam m 
the middle of the nght arm On evamination I found a 
hard swelhng over the middle third of the humerus which, 
in the X ray picture, proved to be a bone abscess This 
was opened and dramed for about 4 weeks, when the 
wound was permitted to dose She had no further trouble 
with the arm But during the following 7 v ears, the sinus 
in the grom repeatedi> opened and discharged pus, until 


fmallv It remamed patent throughout the year of 1924 
In 1925, her general health was poor I, therefore, adv ised 
her to have the hip resected but this was refused She 
was then adva=ed to go either to Switzerland or to southern 
Cahfortua She went to Cahlomia where she remained 
until 1928 YTien I saw her again, she gave a historv of 
having had another focus in the upper end of the left 
humerus which had been opened, and which now gave her 
no further trouble The sinus m the groin, however, was 
agam discharging and the right hip was painful Resection 
of the hip was again advised, but dedmed The duration 
of the illness vas iS years 

Case 9 J 0 , male, aged 9 years, v as admitted to the 
Mt Smai Hospital, June 27, 1026 Patient had a sore 
throat 3 weeks ago V few days ago, after an insignificant 
trauma, he complamed of pam m file left lowe>- extrenutv , 
his temperature rose, and he appeared to be profoundlv 
ill His temperature was 104 degrees F 

The verv sick child cned out when exammation was 
attempted The internal organs showed no abnormabty 
The left hip was swollen, exquisitely tender, and both 
voluntary and passive motion was restneted Blood cul- 
tures were positive for staphvlococcus aureus, 30 colomes 
to the cubic centimeter The hip jomt was meued when 
a large amount of pus was evacuated The condition 
remamed unimproved durmg the next few days Blood 
cultures were still positive, and the micro-organism was 
also cultured from the urme 

On July I, the temperature was 104 degrees F The 
wound was re opened and drill holes were made through 
the trochanter into the neck of the femur The temperature 
remamed high after the operation Julv 7, blood culture 
showed staphylococcus, 15 colomes to the cubic centi- 
meter Blood culture on July 8 was stenle A week later 
there were swelhng and pam m the nght shoulder, this 
subsided spontaneously withm a few days Repeated 
X ray examinations showed an Osteomyehtis of the upper 
end of the femur and of the ihum. On August 17, roentgen 
examination of the left hip and thigh showed an osteo 
myehtis extendmg from the head of the femur to the shaft 
belov the trochanter The upper two thirds of the shaft 
had become a sequestrum much surrounded by m\ olucium 

On August II, a sequestrum was said to have been 
removed Radiographic exammation on September 2, 
showed an osteomyehtis of the left lemur involving prac- 
ucally the enUre shaft, the ongmal bone formmg one large 
sequestrum surrounded bv an mvolucrum at least one half 
inch in thickness The head of the femur seemed to be 
mtact but separated from the neck of the bone, and there 
appeared to be some productive changes about the hip 
joint apparentlv extendmg from the upper hp of the 
acetabulum to the femur 

He was discharged from the hospital on October 26, with 
a temperature of 100 degrees F , and the hip still drammg 
He was to be dressed at home He was readmitted to the 
hospital December 28 One week ago an ingumal ab=mess 
opened spontaneouslv He was said to have had a tem- 
perature of 103 degrees F The old wound on the external 
aspect of the thigh was still draimng Treatment consisted 
of rest m bed and drecsings The temperature soon came 
doTO to normal and he was discharged from the ho.pita! 
February 14, 1927 The wound was still drammg 

Pauent was readmitted to the hospital July 26, 1927 
He remained m bed for several months after he was last 
uisenarged irom the hospital He then vas ab^e to be 
about vnth brace and crutches He felt fairly well until 
3 months ago, when he began to hav e recurrent pam in 
ms left ^bow which lasted for from a few hours to 'ev eral 
days Temperature was 100 degrees F The arm was 
swollen and hot and the pam kept him awake at mght 
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In the 1 ^ht of the ge crallj acc pled teaching 
the cases he c desc ibcd 0 Id had the local con 
ditt n been ccog ed dun g each stages o£ the 
disease ha c bee regarded as cases of acute 
oste mjel t s of the upper end of the femur ith 
inv 1 mcfit flhehpjo t The> Id there- 
fore for the mo t part h e been subjected to 
some form ol acUtc u 4,1c 1 procedure \ d if 
nee -aluates theg ncr landlocalsympt ms and 
the local 5 gns a shown in the radiogram such 
tr atment if the accepte 1 te chmg 1 correct 
uld be eimncntl) j sUbed 
I r in these ca es \ have the ual se s 
c nsUl tl nal th lurbanc the local objective 
s gns of an acute tciUs orosteotn>elitis n olv 
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bkely to re-open after a longer or shorter interval 
and again secrete pus and discharge bony se- 
questra 

There is alwaj s sequestration The sequestra 
may be massive or thej may he small, the> may 
r ema in w sthi for many years slonly chsintegrat- 
ing, or small particles from the free sequestrum 
are more or less constantly being discharged from 
the sinuses that remain permanently open or re- 
appear as the diseased bone is forced to the sur- 
face of the limb Recurrences in cases apparently 
healed many y ears before or acute exacerbations 
in chrome cases almost alnays supervene and 
secondary foci in the other bones or elsewhere are 
often met with both early and late in the disease 
Finally, a considerable number of the cases, to 
judge from my experience in private practice and 
in the hlontefiore Hospital, eventually succumb 
to suppuration in vntal organs or amyloidosis, the 
result of years of more or less continuous sup- 
puration 

As soon as I began to appreciate the dissimilari- 
ties that exist m the tw o forms of w hat I had been 
led to believe to be a single entity, I began to 
treat the cases, not by radical surgery dunng the 
acute stage as my early traimng had influenced 
me to do, but by consen'ative measures, that is, 
by mechamcal or consen'ative procedures As 
my' expenence became more extensive and I began 
to have the faabties of following the cases more 
closely over long periods, delaying operativ'e in- 
terference as long as possible m the absence of 
demonstrable suppurative osteitis, when I could 
do so without seriously endangering the patient’s 
life, the view that such contrasting forms of 
osteitis actually exist became more and more 
conv'mcmg 

Nevertheless, the period dunng which I 
awaited the appearance of defimte differential 
signs was always fraught with considerable anxi- 
ety to the patient’s relativ'es and to my self For 
this reason if for no other, the want of a method 
by which these tw'o, as I felt convinced, very' dis- 
tinct morbid processes could be distinguished from 
each other dunng the early stages became more 
and more insistent I tried vanous methods, the 
nature of w'hich need not detain us, to overcome 
this difficulty without success until at last I tned, 
what according to the generally' accepted teach- 
ing appeared to be the least hopeful, to segregate 
the cases accordmg to the type of the inv'ading 
micro orgamsm 

Hitherto, it had been generally assumed that 
acute coxitis or osteitis was caused by a number 
of different orgamsms, the staphylococcus, the 
streptococcus, and the pneumococcus being con- 


sidered the most common causative agent It 
was thought that all these orgamsms were capable 
of causing an acute or chrome suppurative osteitis 
of the hip or any other joints Of these the 
staphylococcus wras considered the most frequent 
cause of the disease, but the streptococcus and the 
pneumococcus were thought to be equally capable 
of causing a morbid process that differed in no- 
wise from the condition caused by staphy'lococcus 
aureus That this view was not absolutely' true 
first suggested itself to me when I began to see a 
considerable number of cases of osteitis as com- 
plication or sequela of mastoiditis In these as is 
generally known, the haemolytic streptococcus is 
quite the most common inv'ader, and, as in these 
cases prolonged suppuration of the joints, rarely \ 
if ever, supervened, the possibihty suggested 
Itself that the differences that prevail in the two 
types of acute coxitis rmght be due to the differ- 
ences in the pathological changes that are caused 
by the activities of these invading micro-organ- 
isms 

As my facilities for bactenological examinabon 
increased I began to segregate the cases that came 
to me during the earlv stages according to the 
orgamsm found in the blood or in the joint exu- 
date Thus, all cases that show ed streptococci in 
culture or were doubtful, were treated by con- 
serv ative or rather by mechamcal means I soon 
found that this method of segregating the cases 
was of eminent practical value For, gmded by 
this method of segregating the cases, I found my - 
self in a position, m by far the largest proportion 
of the cases, to determine from the beginmng just 
which cases would eventually require surgical 
mtervenbon, and which cases could be effectually 
treated by' conserv'abve or mechamcal means 

I could be certain that a pabent v ith an acute 
streptococcus coxibs would rarely if ever require 
an operabon and that, with the excepbon of the 
most virulent forms of streptococcus sepbcsemia, 
a pabent with this form of coxibs would, with 
proper management recover without suppurabon 
or recurrences, somebmes with fairly' good mobon 
in the jomt, or at least, the joint firmly' ankylosed 
in good posibon for function As my material 
became more and more abundant, the evidence in 
favor of this method of grouping the cases and its 
clinical imphcabons grew so convincing that I 
no longer hesitated to treat, as shown m the first 
group of cases recorded above, all cases of acute 
coxitis upon this basis no matter how threatemng 
the general consbtutional disturbance 

I found of course, that a streptococcus infec- 
bon with a focus in the hip joint or elsew here may 
be very virulent and somebmes end fatally But 
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The cases here preseritcd are not isolated or 
exceptional instances of Uus morbid process they 
arc simply examples of the results of more or less 
cooserxative surgical t eatment that I meet mth 
continually in private and hospital practice It 
should be noted that the results obtained are in 
ade«]uate not only in the cases that present 
alarming symptoms from the beginning and in 
V hicb suppuration is profuse and continuous but 
It also pre ails n the cases as for e.xample in 
Case 8 m which the acute symptoms have sub 
$ ded and suppuration has apparently ceased 
The diHerence in the cau e and the end results 
m these ino types of acute coxitis as e empliCed 
by the two groups of cases here presented is most 
striking In the one the first group the disease 
no matter how acute the onset or ho v senous its 
aspect dun g the early stages no matter h w 
extensive the bone involvement as shown in the 
radio ram Ihepatient exceptinthevery irulent 
forms of sepsis which ends fatally d nn the 
acute stage finally recovers completely The e 
may remain def rmity or ankylos s although 
these may be mitigated or completely avoided 
henp perremed almeasuresareemployed b t 
there are rarely if ever recu rences Wbe as 
cry rarely happens there is an abscess th s 
clears p with simple incisi n There is never 
chronic s ppuration secreting s nuses or second 
aiy foci and the d sease never terminates in 
amyloidos s 

In the second group the disease when treated 
c nservat vely that is by s tuple mason and 
dra gc ith or n thout pall ati e ope ations on 
the articulating bones al ays tends to bee me 
chronic after the subs de ce of the acute stage 
There is always an abscess and the s nu es that 
anse therefrom a e J leJ> to reroa n patent for a 
longtime andwhenlhey fnally close areal avs 
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Although It ^as noted that an abscess ca\nt\ 
\^as entered at the time of operation, no mention 
IS made of the presence of pus m tlie joint and it 
IS stated that no pus u as found upon drilling into 
the spongiosa of the neck of the femur This is, 
of course, not surpnsing in this case 11 hen the 
radiograms are examined The reports read 
September ii, 1925, rarefaction of the upper end 
of the femur September 23, negatn e except for 
the operatiie procedure December, osteomye- 
litis of the upper end of the femur ivhich is dis- 
located upward on the ilium hly examination of 
the X-ra> pictures convinced me that the changes 
in the upper end of the femur v ere, for the most 
part if not entirely , caused bx operatn e procedure 
A.t anv rate the fact that the dislocation ensued 
IS good endence that tlie acetabulum was in- 
vohed and was in all probability the mam seat 
of the disease Hence, e\en uere this a case of 
staphylomxcosis, the procedure here adopted 
11 ould hax e been unax ailing In the present in- 
stance haxnng to deal xxith a case of streptomx- 
cosis, inx'olxnng for the most part the acetabulum, 
the procedure was entireh ineffectual The pre- 
cautions that are necessarx to maintain the 
femoral head in its proper relation uith the 
acetabulum uere neglected dunng the early 
stages of the disease, u ith the result that although 
4 years haxe elapsed uithout a recurrence and 
unthout a sinus, the child is left, as is shoum m 
Figure II, uith the femoral head dislocated and 
ankylosed upon the dorsum of the ilium He has 
a flexed and adducted hip, no motion, consider- 
able shortening, and mil haxe permanent dis- 
ability 

The course of the disease and the tenmnal con- 
ditions uhich ensue uhen these patients are 
treated according to the methods customarx m 
many of our large hospitals at the present time, 
are shll more graphically" illustrated m the follou- 
ing case 

Case 12 R B , aged 3 ^ears and ii months Two 
weeks ago he had an abscess o£ the mouth (■’) for which 
two teeth were extracted Cue da\s later he xomitcd, 
complained of pam m the abdomen, and hid a high fe\ er 
On the second day of the illness he complained of pain in 
the left lower extremity He had had sexeral chilh the 
night before he entered the hospital He was admitted 
to the pm ate paxihon of the Xlt Sinai Hospital on Dec 
ember 23, igeS His temperature on admittance was 102 
degrees F He was imtable and cried out when moved m 
bed, and complained of pam in the left hip The internal 
organs appeared normal The hip was not swollen Blood 
culture was positive for streptococcus h'emolyticus A. 
radiogram taken December 27 192S, faded to show anv 
abnormahty in the pelvis or the hip joint Diagnosis 
sepsis with osteomyelitis of the upper end of the left 
femur Operation consisted in an osteotomv of the left 


femur for osteomyelitis The operative diagnosis was 
osteomx ehtis of the upper end of the left femur Pus was 
obtained on incision and roughened bone was found at the 
depth of the mcised area 

\s the child continued to tun a high temperature the 
hip was again explored on Januao 12 Exudate from 

the joint and the marrow cavitv examined bactenologicallx 
was found to contam streptococcus humolvticus in pure 
culture The child was placed m an overhead traction, 
both tups being held at right angles 

An X-ra\ picture taken January 24, 1929, showed a 
complete dislocation of the left hip, the hip nding high 
above the acetabulum There was evidence of a bone 
defect on the superior aspect of the great trochanter and 
the neck of the femur, probably due to an operation 
(Dg 13) 

The patient contmucd to run a septic temperature, but 
seemed somewhat more comfortable after traction was 
applied The radiogram taken March ii (Fig 14) showed 
that there was considerably more absorption in the region 
of the head and neck which was operated upon, and there 
was m addition some bone proliferation on the mesial 
aspect of the neck of the bone The right hip previouslv 
reported normal, showed an upward dislocation of the 
head of the femur 

I saw the child on March 20, and as the temperature had 
been dowu to almost normal tor several weeks I ad'Used 
that an attempt be made to reduce the dislocation bv 
gentle mampulation, and if this proved successful to 
maintain the reduction by traction and counter traction 
wath tlie hips in extension When I saw the child again, 
early m Apnl 1 found the hips stiU dislocated The tem- 
perature rose immediatelv after the manipulation, and had 
remained high since then The nght hip was now tender 
and there was an oedema tous swelling ov er the joint which 
extended over to the dorsum of the ilium where there 
appeared to be some fluctuation The patient was trans- 
ferred to mv service m the Mt Smai Hospital 

During the next week, the swelling over the hip joint 
became more marked, the pain m this region became more 
intense, and the temperature reached 104 degrees F On 
Apnl 10, 1029 , 1 mcised the fluctuatmg mass over the hip 
jomt I entered a well defined abscess cav ity which appar- 
entlv did not commumcate with the hip joint The con 
tents of the abscess were tvpical of an infected hamatoma 
which, I thought, resulted from the mampulations em- 
ployed m the effort to reduce the dislocation of the hip 
The abscess was treated by through and through drainage 

The fever gradually subsided the drams were removed 
2 weeks af ter the operation, and the wound closed promptlv 
The child was sent home to conv alesce on May At this 
time he had Lttle fev er, and there was no pam when the 
extremities w ere held ji traction The hips were fix^ in 
flexion and adduction 

At home the wound from the last operation soon closed 
and the general nutntion improved immensely When 1 
saw the child again dunng the middle of June he was com- 
foi^ble, his temperature had been normal for some weeks 
and he was able to mov e about the bed without pain The 
Dips "were stiU fixed m the deiomied position He continued 
to improve dunng the summer months, so much so, that 
be was out of bed walking m a support m September He 
^s again radiographed December 5, 1929 (Fm 13) 
There vras found some restoration of the densitv'of the 
bones, but the hips were finnlv svnosto^ed above the 
acerabulum When I saw him a few weeks ago he was 
walkmg without support, he had no pam, and there were 
no Eigps of abscess The gait was (iaracteristic of that 
which usually ensues when the hips are dislocated and 
svnostosed on the dorsum of the ihum 
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in many of the cases in by far the greater num 
ber I found that the d sease after a more or less 
^ stonnj course ould finally subside perhaps 
lea\nng the patient w ith a stiff hip but free from 
the danger of a recurrence and othermse quite 
restored in health In m> experience streptococ 
CU5 infect on of the hip or other jo nts rarelj if 
c\er leads to long continued suppuration cer 
tainl\ the scr purulent exudate e ther xrithm the 
capsule or the periarticular structures sometimes 
encountered in these cond tions is as far as 
Its tcndenc> to become chronic or its destructive 
action upon the bone and the soft ti sues is con 
ceme 1 in no\ isc comparable to the purulent 
c udate that IS so characlensti of staphylococcus 
infections 


Thus nly under exceptional circumstances 
have I been compelled to open and d am an 
abscess leading to the hip joint Ise er soce I 
have learned to recogni e the mo bid condiUon 
hav e I felt the necess tv of performing sequestrot 
omj or resection andra el> hav el been compelled 
to deal with the ser ou$l> disabl g conditions of 
the bip JO m which ate generally considered so 
ncvitablc after all forms of osteomyei tis of tl e 
hip joint 

In the majority of the cases of strcf tococcus 
coxit s thatfaavecomctomelatc arthr t my had 
I c n performe 1 I some of these mo e r Ic s 
p of use ppuration is said to have e isted but m 
none of these hv 1 the suppu ation been lo g con 
tin ed Howe er whether suppu ation v as pres 
enter not v hethc the patient had bcc ope ated 
or not hardly a patient that came to me late was 
free from me more or less permanent func 
tl 1 disab lity of the hip j nt In the m jority 
of the ca es the head of the fern was d formed 
or d slocated up n the il um an 1 the motion vas 
largely or h Ily rest cted rraclically all s ch 
cases verec ns derc 1 tobe and treate lascasesof 
acute osteomv ell t:s f the upper end f the femur 

The fmal result in these cases is c mmon 
knowledge At any rate the deform tv and dis 
ability of the h p joint is well desc ibed n the 
textbooks and the period c Iite aturc It is 
the efo e un ccessary t report a large n mber 
f eases in order to Itm strate the c fact The 
f llowin caschist neswhichbnn outthe urse 
of the d scase and th esuUs f t catment as 

us ally carr cd o t m st sulTcc t empi fy the 
jxii ts I wi h to make clear 
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Here we ha e a chil 1 ith a history of pa in 
the knee and then n the h p joint accomp e I 
by def nite s gns of epsis e tend ng er a per od 
of A week He as brought to the hosp tal with 
a diagn ss of osteomyelitis of the upper end of 
the fem and although the rad og am was e- 
ported as n gati e he as immediately subjected 
tooperat An abscess cav ty was sa d t have 
been entc cd but the peral n sheet states that 
no pus was f u d in th spong sa of the neck of 
the femur C nler drai ge \a secured by a 
postc 10 inc on Ho ever although the tern 
peratu e fell somew hat after the operat on it soon 
rose to 04 degrees Fadr nngahgh sept c 
course lo se -eral weeks grad ally subsd d t 
become norm 1 7 week after the lincss began 
Th bacten logy f the w un I w not re 
CO ded but blcwd cult res v cre po t e f 
hxmolylcst ptococcus nt ooccasi ns 
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Tig I Tj’phoid infection of the hip joint The disease 
has involved the head and neck of the femur as well as the 
acetabulum 

over the great trochanter, nas aspirated The tap con- 
tamed blood and pus, which according to the laboratorj 
report, contamed staphj lococcus aureus and albus m 
culture On June i, the abscess cavitj wd.s opened, the 
trochanter bared, and the underlvnng bone curetted The 
granulation tissue and pus removed were cultured and 
showed the presence of staph> lococcus aureus Earlj m 
July the temperature rose somevshat, remammg con- 
tinuousl> at 102 degrees F , with only v ery shght mormng 
remissions There was onl^ a scant> discharge from the 
wound, and the X raj showed v er^ httle extension of the 
disuse process m the bone Xev ertheless, the general 
the patient noticeabl> declmed The hver 
and the spleen became enlarged Blood culture made on 
^1> 20 was sterile He was transferred to the [Montehore 
Hospital, where the s>Tnptoms of amyloidosis became 
promment, and he died m Xov ember, 1925 The duration 
of the illness was n months In this case a focus in the 
trochanter and the neck of the femur, which was appa 
rently circumscribed and which did not penetrate the 
jomt, was the cause of a rapid de clin e and death from 
amyloidosis withm a comparatively short time 

As a general rule, the patients who die wi thin 
a short time after the onset of the disease are 
characterized by a staphylococcus bactenasima 
In the case just descnbed, however, the blood cul- 
ture was sterile, and m this respect the case is 
sornewhat unusual As a general rule, such cases 
make at least a partial recoverj and run a course 
similar to that which obtamed m the Cases q 
and 10 ^ 



Fig 2 Gonococcus rnfechon of the hip joint rciulting in 
complete sj-nostosis The focus in the head and the 
acetabulum is ell shown 


In the next case, on the contrarx, the course 
was an unusually long one, and amjloidosis 
occurred only after a prolonged period of appar- 
entlj good health 


j,. , was aamittea to tne ilt Smai Hos- 
pital, Apnl 2S, 1923 He was discharged Julj 24, 1923 
Diagnosis p> arthrosis of the right hip jomt Operation 
mcluded masion and dramage The chief complamt was 
pain m me nght knee of 7 weeks’ duration PaUent did 
not recall childhood diseases He was operated upon for an 
abbess of nght thigh r4 j ears ago -k nasal operation was 
performed 3 3 ears ago Present illness began about 7 
weeks ago when paUent was awakened severe pam m 
the nght knee He apphed iodine and m a few hours the 
^m disappeared, onlj to reappear again 5 weeks ago 
tune pain persists and patient went to Lmcoln Hos- 
pital, where X-rajs of hip and knee rerealed nothmo- (to 
patient s knowl^ge) He was put m Balkan frame ' fL 
s dajs, but could not stand the pam, and therefore went 
home Dunng this time he had fe^er 4ar>ang betw“n 
lor and 102 de^ees F Pam was most sei ere m the knee 
radiating to nght hip, and sometimes to the leg and the 
toot Pam was worse on mo\ ement 

ExanunaUon of extremiUes reaealed the nght lower 
apparenUj shorter than left, the nmt thim 
adducted, and the leg flexed There was atrophj of tL-h 

The knee and hip lera v m 
toder, but mere -sras no swelhng, no redn^, or h4? 
The knee could not be full> extended, but could be fuUi 
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This case ell illustrate a number of the im 
portant features of streptococcus cotitis The 
early symptoms are typical of sep is and are 
appareutlj not uni ke tho e that are character 
isuc of a staph^ lococcus infection of the hip joint 
or an osteomyehcis The hip is acutely m&med 
and exquisitely tender but the radio ram shot s 
no definite abnormalitj The hip is incised and 
an osseous focus is searched for without result 
bj means of drill holes The exqu site tenderness 
isrelietedb) traction In this case hone er the 
traction applied ith the hips fie ed and adducted 
certainlj aggrax'ated the tendency to d slocal on 
that alwajs exists in these cases 
The disease in the r ht h p \as cnlirelj unstis 
pected dunng the early stage of the disease and 
Its presence was revealed onl> hen the hip was 
radiographed after dislocation had taken place 
I Thus the acute loflammatorv process in the bone 
had run its course v Uhout suppuration and with 
out recourse to the more or less radical surgical 
operation that is so generally considered necessary 
m these cond tions It would m reove have 
run Its course ith ut d slocation had the traction 
been properly applied 

It IS hardly neces ary to multiply the examples 
of the d sease to sho ^at streptococcus nfect on 
of the hp joint and a I hope sometime to sho v 
f other joints is a cond ti n that d ffers r d call> 
from the staphylococcus infect os The typ'Ol 
c amples in both adults and m ch 1 Iren he e 
recorded must I believe loexitahly lead us to 
conclude that the two conditions are esseotiallv 
d ficrent not o ly as t the cause but in the 
morb d process m the tissues the c urse of the 
d sease an 1 the final outcome 
Patients V Ith streptococcus infect on of the h p 
and elscv here th certa e cept s h ch can 
not be dealt ith here e ther d c dunng the acute 
stage of tlie d sease or after a more or less prof 
1 gel an 1 ften very seno s illnc2>s recover 
completely ^^^len the hip j t is scr usly in 
volved a d the precautions t prevent deformity 
and d slocation are neglected perma ent ds 
ability IS almost s re to ensue but there is never 
long cont nued s ppurationo recurre ces With 
proper managcm nt a fairlv good perma ent tc 
ull is obta cd e en in the m t seno s cases 
and in the modcratelv severe type of the di asc 
the patient ill reco er thout loss of f net n 
In the staphylococcus infect s on the other 
h nd complete recovery ra ely if e er occurs 
ilh consen-at ve tr atment \ol e cn the more 
or les conscr ati c perat ve mea es s A M 
me s^on and drainag or the dr 11 ng of the 
spongi sa so generally adopted arc avail ng 


TheHC measures are merely palliative the pa 
t ents are it is true often discharged from the 
hospital apparently relieved but I am constantly 
meeting such patients both in private and hos 
p tal practice v ho hav e secreting sinuses of long 
standing vvith recurrences and secondary foa la 
other bones I find moreover that many of the 
patients who have been discharged f om hosp tals 
apparently cured finally succumb after years of 
recurrent or continuous suppurati n to amy 
loidos s 

The e amples of staphylococcus co itis I have 
here recorded are not picked cases they repre 
sent the a era e run of cases that come to me in 
both hosp txl and j rivate practice They show 
most clearly that even in the apparently more 
favorable cases the res Its obtained by more or 
less conservative treatment are to say the least 
inadequate kery often the patents suffer rot 
only from the g nuses a d the general debility of 
the chron c d seases but by far the majontv of 
them are even du ing the periods of quiescence 
roo e or less c mplctely incapacitated by the 
deformity theghortening and the pa n in the hip 

A g eat p oporl on of these patients m my 
expe lence at any rate finally succumb Th is 
true of n t onlv the cases m which the disease lo 
the bone IS extensive from the begmni g but it is 
also true of the cases m h ch the disease accord 
mg to the rad o«waph c find n s remains for a 
time at least c cumscr bed This is well sho n 
by the 1» o eases n h ch are simpiy examples of the 
many that are constantly comm" to the Monte- 
fore Hosp tal h ch here follow 
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Fig 5 Radiogram of the hips of a patient who suffered 
from a streptococcus infection The disease has subsided 
and the recondensation of the bones is ad\ ancing (Case 4 ) 


the Montefiore Hospital for treatment Here, although the 
albumin and casts m the urine persisted, and the spleen 
and In er contmued to enlarge, he impro\ ed for a time, but 
the improaement was onlj temporarj There soon ap 
peared oedema of the extremities and ascites, and he 
gradually lost strength, and died from amiloidosis 2 
months after admittance to the hospital The duration of 
the illness aas 29 aears There aas a quiescent interval of 
14 j ears This long penod was, I think, due to the fact 
that he had almost complete svaiostosis of the articulating 
bones 

These 2 cases present the extremes of what 
usually happens m these conditions As a general 
rule the course of the disease m the cases of more 
or less localized staphylococcus osteom} elitis of 
the hip jomt is neither so short m the acute cases 
without bacteriiemia nor do such long periods of 
complete quiescence occur m the more or less 
chronic forms of the disease The cases just de- 
scribed must, as far as the course of the disease is 
concerned, be considered exceptional As a rule, 
the disease pursues the course w hich, in its prm- 
cipal features, resembles that which pertains to 
the Cases 8, 9, and 10 alreadj mentioned The 
condition in the latter had not at the time thej 
w ere last seen reached its termmal stage, but from 
experience with a large number of these cases, I do 
not hesitate to predict that these, lust as in the 
cases last mentioned, and the vast majority of the 
cases treated bj conservative surgery that have 
come to me durmg the past 25 j ears, w lU sooner 
or later succumb to the disease itself, or the se- 
quela! and comphcations to which it gives rise 
My convnction, which has grown stronger with 
years of added expenence, is that staphj lococcus 
osteomyelitis involving the hip jomt is a most 
intractable condition and alw ay s leads sooner or 
later to a fatal temunation w hen treated accord- 
ing to the generally accepted teachmg here m the 
United States at the present time 



Fig 6 Radiogram of the hip joint of a patient who 
recovered from a haemoIyUic streptococcus infection with 
complete restoration of function (Case 5 ) 


Much to my surpnse, I have found, as mv 
studies on this subject have progressed, that the 
results from conservative surgery as generalN 
practiced m most of our large hospitals were, in 
spite of the vust improvement m surgical tech- 
nique and hospital facilities, far behmd the re- 
sults obtamed by the radical measures emploved 
m the last decade, w hen resection of the hip w as 
practiced, as a routine measure, m all cases of 
acute coxitis w ith svTuptoms of sepsis 

In some of these cases, it is true, the hip was 
resected when so radical a procedure was un- 
necessary or even contra-indicated Thus I find 
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Fig 10 Recurrent staphj lococcus infection The dis- 
ease IS still acti\ e after 8 years (Case 10 ) 

when even consen'ative operative procedures are 
contra-indicated On the other hand, vhen aU 
patients are treated b} consen^atite surgerj, 
even m the presence of outspoken e\-idence of sup- 
puration and massive bone necrosis, the results 
are poor mdeed, and manj patients are doomed 
to die after perhaps jears of disabihtj and m- 
1 ahdism 

It is hardl\ necessary to multiply the examples 
The cases of streptomj cosis I hate described, 
show verj' clearlj that these conditions are cur- 
able V ithout an operation no matter how alarrmng 
the sjTnptoms may appear durmg the earlj stages 
proxnded the proper mechanical measures are 
mstituted WTien the mechanical measures are 
neglected or madequate as in the Cases ii and 12, 
the patient maj recover from the infection and 
may remam free from recurrences, but he is left 
viith a deformed or dislocated hip, and more or 
less complete and permanent disabihtv On the 
other hand, the cases of staphv loccocus infection 
illustrate the usual result when onlj conserv^ativ e 
operative measures are emplojed In these the 
recover}, should it occur, is rareh permanent. 



Fig II Streptococcus coxitis treated b} operation 
This condition is most often met with by those who see 
these patients late (Case ii ) 

the patient after a long siege of acute and danger- 
ous illness is left with a deformed hip and with a 
secretmg smus which mav remam open and activ e 
over long periods of months or years, and he 
finally succumbs to an acute recurrence or to 
chrome, suppurative, multiple foci and amy- 
loidosis 

Even m some of the very few patients that 
apparently recov'er completely, and apparently 
remam weU for years (Case 14), the danger of 
recurrence and termmal amyloidosis remams a 
constant menace Few general surgeons have the 
opportunity of foUowmg these cases ov er a penod 
of years, and few if anyq are confronted with the 
end-results as they are met with m orthopedic 
practice and mstitutions hke the !Montefiore 
Hospital, where the termmal conditions that re- 
sult from this disease are onlv too painfully 
evndent It is unnecessarv , nor does space permit 
the recordmg of the many cases of this nature 
that I have encountered m the mstitution men- 
tioned, durmg the past 20 v ears Here we alway s 
hav e numerous cases of this nature, that remam 
for long periods m custodial care until death ter- 
mmates the patient’s suffermg 
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I g 8 D 1 eat f th hip It f bxm lyt 

t pt oecu ft (C ; ) 


cases reported in Klemm s monograph on osteo 
myelitis m svhich resection was performed m e y 
>oung children even in streptococcus infection 
or m olde ch Idren in whom from the nature of 
the symptoms as described such a p act ce is 
contra indicated But when th operation was 
practiced in suitable cases and at the proper time 
as it was for instance m Koenig s ch ic m Tueb 
ingen the operat n was often a 1 fe savi g meas 
ure and m a great many i tances sa ed the 
patient ) ears of sutle mg and nvahdism Thus 
Keen g reports the re Its in 7 S cases of esection 
of the hip for acute suppurative co itis Only 6 
ere discha ged from the hospital w th muses 
The majoritj of the cases nee ell and able to 
alW in between 6 and 8 eeks fter the a 
tion Nine died and 65 completely reco er d 

It IS to be noted that in the as s reported by 
koe ig esectio waspef med in onl> those n 
which there a a clea !> dem nslrable suppu a 
ti e osteomj 1 tis Koeng sill believed Ih t 
some of the cases that came to h m were synovial 
in type and theref e n e f the cases » e 
operated upon dur g th ea ly stag of the d s 
ea e even when as rar ly happened th patient 
as brought to the hosp tal at the begmniog 0/ 
the illness 

In this country on the other hand patient 
suffering from these co d U ns are brought to the 
hospital much carl er than they are abroad Most 
often they come in dun g the acute st ge when 

Be (tn<k E tre tiui(endnl[acll< Hot 



FgoThddcal fthJupi ihw Fgu8 
•ft «d t (C 7) 

thedestrucUo ofthetiss esisnotad -ancedeven 
m the staphylococcus infections and he the 
diffe ent al diagno s from the ord nary clin cal 
findi » even if it is considered is difficult or im 
possible to s bstantiate The surgeon hesitates to 
operate when there a e no signs of pus or he finds 
that simple incision and drainage or en an 
e pectant attitude often lead to an amel oration 
of the symptoms Unde these conditions the 
patients s ffe g from the streptococcus and 
pneumococc s form of the d sease fi ally recover 
with o w Ibout a ce ta n amount f disabil tj 
a d those with the staphylococcu fo ms cither 
die or leave the hospital ith a m e less d s 
abl d b p ]0 nt and most ofte with a di charg 
mg s nus 

Thus It has come about that 1 thi ntry at 
a y rate resection of the h p has b entirely 
abandoned as a routine measure a d c servati e 
operative surgical mea res are mo e a d mo e 
generally employed in n t only the less seno s 
cases where such measures a e frequently harm 
ful b t they are also employed I thestaphyloc c 
cu infect s where such mea res are totally 
inadequate I my e perience as e emplified by 
the lUu trail e cases he recorded ne ther the 
conservative nor the radical tr atmenti effectual 
when used as routine measures 

VS hen re ecUon is employ ed in all ca s m wh ch 
the ea ly vmptoms are ac te a d alarming with 
out reference to the nature of th 1 fection many 
cases a e u q estio ably subjected to operation 
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Fig 10 Recurrent staphjlococcus infection The dis- 
ease IS still actu e after 8 years (Case 10 ) 

t\hen even conservative operative procedures are 
contra-indicated On the other hand, vhen all 
patients are treated by consert'ative surgerj", 
even in the presence of outspoken etadence of sup- 
puration and massive bone necrosis, the results 
are poor mdeed, and man}' patients are doomed 
to die after perhaps } ears of disability and m- 
validism 

It IS hardl} necessar}' to multipl} the examples 
The cases of streptom} cosis I hate described, 
shov ver}' clearly that these conditions are cur- 
able V ithout an operation no matter how alarmmg 
the s} mptoms may appear durmg the earl} stages 
pronded the proper mechanical measures are 
mstituted When the mechanical measures are 
neglected or madequate as m the Cases ii and 12, 
the patient may recover from the mfection and 
ma} remam free from recurrences, but he is left 
with a deformed or dislocated hip, and more or 
less complete and permanent disabilit} On the 
other hand, the cases of staph} loccocus infection 
illustrate the usual result v hen onl} consen atix e 
operative measures are employed In these the 
recover}, should it occur, is rarel} permanent. 



Fig II Streptococcus coutis treated b> operation 
This condition is most often met with by those who see 
these patients late (Case 11 ) 

the paUent after a long siege of acute and danger- 
ous lUness IS left with a deformed hip and with a 
secretmg smus which may remam open and active 
over long periods of months or years, and he 
finally succumbs to an acute recurrence or to 
chrome, suppurative, mulbple foci and amy- 
loidosis 

Even m some of the very few patients that 
apparently recover completel}, and apparentl} 
remam well for }ears (Case 14), the danger of 
recurrence and termmal am}loidosis remams a 
constant menace Few general surgeons have the 
opportunity of foUowmg these cases ov er a penod 
of } ears, and few if an} , are confronted with the 
end-results as the} are met with m orthopedic 
practice and mstitutions hke the hlontefiore 
Hospital, where the termmal conditions that re- 
sult from this disease are only too painfuUy 
evndent It is unnecessar}', nor does space permit 
the recordmg of the many cases of this nature 
that I have encountered m the mstitution men- 
tioned, durmg the past 20 } ears Here we alwa} s 
have numerous cases of this nature, that remam 
for long periods m custodial care until death ter- 
mmates the patient's suffermg 
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I cann t at the p esent time report in detail the 
statist C8 of a large number of cases in order to 
sho that \ ell d ected radical treatment in 
staphylococcus is the only method that is Ikely 
to afford permanent relief m this c ndition The 
stati tics f om Koenig s cli c are quit sufCc ent 
to indicate that the conception o( the disease here 
advocated IS ell founded Here only a fe v case 
need be recorded to illust ate the results of prop- 
e 1> appi ed radical su gical treatment as com 
pared vith the so called conservative measu es 
usually advocated 
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Fig 14 A. still later stage of the disease as evhibited in 
Case 12 The ^ild has been m traction with both hips in 
flexion and adduchon Note that the hip in which the dis- 
ease had up to this time been unsuspected, is now dis- 
located 

Three dajs later, the pain became localized to the outer 
side of the left thigh He was admitted to the Beth Israel 
Hospital, where he remamed for a jear During this 
penod he suffered mtermittently from pain m the thigh, 
and fe\er up to 102 degrees F The left thigh was inased 
for rehef of abscesses a number of times An abscess m the 
right forearm was also mcised and dramed A plaster spica 
to the hmb was more or less continuouslj worn during his 
stay m the hospital 

On admittance to the Jifontefiore Hospital the findings 
nere as follows Patient was a well de\ eloped but thm and 
anemic boy who showed signs of a wasung lUness The 
mtemal organs showed no gross abnormalit} A scar 
S centimeters m length was present on the nght forearm 
Motion m the jomts was normal The right lower ex- 
trermty showed no abnormahty On the left lower ex- 
tremity there was a scar 18 centimeters m length oxer 
the lateral surface of the thigh There was also a scar 
about the size of a half dollar below the anterior supenor 
spme of the ihum The motion in the hip jomt was more 
or less completely restricted and the patient coraplamed 
when one attempted to mox e it There was some loss of 
mobon m the hnee jomt The foot xvas fixed m equmus 
and was painful to passixe mobon The left extremity 
was 2 centimeters shorter than the nght 

The sinuses re opened soon after pabent entered the 
hospital His condibon remamed unchanged until April 
17, 1924, when It was noted that he had had more pam m 
the hip, some temperature rise, a considerable mcrease m 
the discharge from the smuse=, and a marked detenorabon 
of the general health dunng the prex lous 2 weeks 

On June 1 1, an mcision 4 mches m length xvas made ox er 
the antenor surface of the thigh, extendmg downward from 
the antenor supenor spme of the flium, the jomt was 
explored and curetted Considerable dead bone remamed 
Three day s later an abscess ox er the outer side of the thigh 
was mcised All the wounds were dakmized Two daxs 
later two more opemngs appeared on the postenor lateral 
surface of the thigh 

On July 30, all the smuses, 6 m number, were dischargmg 
freely For the past few day s the pabent had been com 
plainmg of pam m the tiugh He had been restless and 
unable to sleep Temperature xvas up to 102 degrees F 
Pabent felt better and the pam had almost disappeared 

On February 13, 1923, exammabon xxas agam made 
The discharge from the abscesses gradually had dinu 
nished dunng August and September, and he xvas fairly 



Fig 15 Radiogram of the hips from Case 12 after the 
disease had completelx subsided 


well durmg this time Early m Januarx , the swelhng and 
the pam m the fup gradually grew more pronounced, and 
a few days ago the abscess agam opened spontaneouslx 
Smce then he has been somexvhat reliexed From Nox em- 
ber 15, 1923, to February 24, 1926, he xvas gixen radio- 
therapy The disease was apparently somewhat mibgated 
though he suffered from more or less acute recurrences 
until Februarx 5, 1927, when the condition appeared 
quiescent, and he was discharged from the hospital Re- 
peated radiograms taken between this date and Januarx 
zS, 1923, are reported to hax e shoxxm a considerable adx ance- 
ment of the disease On the latter date the process was 
reported considerablx unproxed 



Fig 16 The result of early resection of the hip (Case 13) 

for staphylococcus infection, and subsequent osteotomy 
for adducbon deformity 
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The first case is a tj-p cal ample of a staphj 
lococcus infect on of the hip joint trcatcti accord 
ing to the more or less generally accepted method 
now m use in this co nlrj This boy after th 
us al conservat e treatment co t ed to be 
acutely ill for se cral months H s temperalur 


h g 8 R d gram II trat g th p rs t f 
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tias h gh and as no attempt svas made to immo- 
bilize the hip joint he suiTered great pam and 
he came to us with a badly deformed tup a d a 
secret g smus The hip was resected and he 
left the hospital 6 \ eels later with the jomt 
immobili ed n a plaster spica There was still 
some little di charge from the wound but the 
acute symptoms had subs ded he as free from 
pain and lus ge era] health showed marked im 
protement The wound continued to secrete a 
small amou t f pus for se eral weeks when it 
healed completely 

Ilerma edwell n thout symptoms from the 
jont able t attend school a d later to wok 
u til s yea s ago He then retur ed to me with 
the compla t that the sho le 1 g of the limb 
i lerfered w th some of his acti me The add c 
t on def m ty \ fuch had in the co rse of yea s 
grad ally e s ed 'as corrected by subtrochan 
ter c tc tomy afte hich he as entirely re 
levedotaUsymploms alkedwell andwasable 
to carry n a 1 rgc busin ss that entailed a con 
siderabtc phy cal as ' ell as mental strain 

The sec d case as reported for 2 reasons 
Fust because of the relief bia ed from rescc 
tion although the d scase had pers sted o er a 
\ciy long period anJ second because it brings 
out\er> ell the fact that u less all the diseas d 
bo e 1 rem \ed omplete cure may not ens e 
Thus in this instance the ilium was qu te e 
tensuely in ol ed as well as the head and neck 
f the f mur This I d d not fully realue at the 
time of the operation a d owing to thi ov r 
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sigFt, I did not remove sufficient bone from the 
acetabulum, and the adjacent portions of the 
ihum Hence although the patient (2 years after 
the operation) walked well without pam and with 
\er3'- little hmp, he still had a smus, verj' mmute 
and only occasionally givmg nse to an exceed- 
mgly small amount of discharge it is true, but 
still enough to mdicate that the operation was not 
so extensive as to carry the resection well mto 
normal bone 

It must be strongly emphasized, however, that 
although occasionally one may save a patient b}' 
resection after the disease has existed for a con- 
siderable length of time, m the vast majority of 
the cases the life of the patient, certainly his weU- 
bemg, IS seriously jeopardized when so long a 
penod IS allowed to elapse before resortmg to this 
measure For such patients are threatened with 
seconder}' foci, as is exemplified m Cases 9 and ro, 
rather early m the disease, when the operation is 
nearly alwavs unavailmg, or the patient becomes 
so debihtated, because of the long contmued sup- 
puration and the recurrent bactensemia, or the 
disease becomes so extensive, as for mstance m 
Case 9, that the operation offers httle hope of 
success 

On the other hand, I am far from advocatmg 
that a radical operation be undertaken during the 
early stages of a staphylococcus infection of the 
hip jomt, even when the diagnosis is assured 
There are a number of reasons why this is mad- 
visable First, the bactericemia or the sepsis that 
obtams dunng the early stage of the disease ren- 
ders the operation one of much more danger than 
It is later when the mtra-articular pressure has 
been relieved by mcision and dramage Second, 
because it is often difficult at this time to deter- 
nune the extent and the location of the disease b\ 
means of the X-ray or by the appearance of the 
tissues when they are exposed 
It must be noted, that the mere fact that there 
are signs of acute coxitis and staphylococcsenua, 
does not always mdicate that the disease is actu- 
ally located withm the capsule of the jomt It 
should be remembered that an osteomjehtis 
mvolvmg the bones of the pelvis adjacent to the 
hip jomt, or one that mvolves the upper end of 
the femur on the distal side of the epiphyseal 
fine often gives rise to an effusion mto the jomt 
and jomt spasm before the jomt is actually 
invaded It is, of course, a grave nustake to open 
the joint under these circumstances 
It would lead too far to discuss the latter con- 
ditions at the present time, they are well de- 
scribed in the exhaustive textbooks on surgery 
Dunng the early stages the diagnosis is some- 


times somewhat difficult and dunng the adv'anced 
stages of a virulent infection is often substan- 
tiated too late to be of avail m savmg the hip 
jomt and the patient’s hfe In the less virulent 
forms of the disease, I should say m the majontv 
of cases, the fact that one has this possibihty m 
mmd, will often lead one to recognize the morbid 
condition, and its location The situation of the 
abscess, moreover often pomts to the source of 
the infection Thus tumefaction or an abscess 
that occupies the dorsum of the ihum, or the 
pelvis, IS fair assurance that the disease is situated 
in the ihum and thus the pomt of attack is plainlv 
mdicated In such cases resection of the diseased 
portion of the bone not only prevents the spread 
of the disease to the jomt but often brmgs the 
morbid process to an abrupt conclusion It is 
unnecessary to illustrate the pomt here, the con- 
dition is w^ descnbed in the hterature and m the 
monographs on the subject ' 

There are still other reasons why early resection 
m all cases of staphylococcus coxitis should be 
deprecated These rest upon the pecuhar devel- 
opment and anatonucal conditions that obtam 
dunng infancy, childhood, and adolescence 
These developmental and anatomical pecuhan- 
ties have a very important beanng upon the loca- 
tion and the course of the disease, particular!} as 
It affects the head and the neck of the femur 
It has long been known that micro-orgamsms 
elect certam cucumscribed regions m the bones, 
as then favorite sites for localization correspond 
to the tennmal blood supply of the affected bones 
In the growmg mdividu^ this lies m the metaph- 
ysis of the long bone Here the blood supply 
IS most abundant, and the blood current is re- 
tarded — ideal conditions for the localization of 
infective foa Hence, as concerns the upper end 
of the femur, the primary site of the disease w lU 
vary with the age of the mdivndual In } oung 
infants m whom the head and the neck of the 
femur are still wholly cartilagmous, the disease 
will mvanably be situated on the distal side of the 
epiphj'seal line, and as a consequence distal to 
the msertion of the capsule For this reason in the 
milder cases the disease runs its course without 
mvohnng the head and the neck of the femur and 
without mvadmg the mtenor of the jomt More- 
over as the bones at this time are soft and friable 
massive necrosis does not take place, and as the 
tissues are less resistant than m older children the 
abscess will practicall} alwajs seek a vent exter- 
nal!} In many of these cases, the abscess opens 
spontaneously before the diagnosis has been made. 
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The first case j a typ cal erample of a staphv 
lococcus infection of the hip joint treat dacco d 
ing to the more or less gene all> accepted m thod 
now in use in this country This b y after the 
usual conseri-ative treatment c ti ued to be 
a utely ill for several months His tempe ature 



tias hi h and as no attempt was made to imino 
bilize the h p joint he suffered great pain and 
he came to us with a badly deformed hip and a 
secreting sinus The hip was resected and he 
left the hospital 6 weeks later with the joint 
immob lu d n a plaster spica There v as st II 
one I tile discharge from the w und but the 
acute svmptoms had sub ided he was free f om 
pain and nis ge era] health showed marked un 
pro ement The wou d ontinued to secrete a 
mail amo nt of pus for several weeks when it 
healed completely 

He rema n d well without sjmptoms Ir m the 
joi t abl t atte d school and later t work 
until s years g He then returned to me ith 
the c mplamt that the shortening of the hmb 
interfered w’lfh s meofhsacti ities The add c 
non d formity which had m the course of je rs 
gradually ns ed \ as corrected by s btroch n 
te ic o le tomy ft r wh ch he was entireh « 
he ed f all svmptoms walked veil and was able 
to carry on a large bu me s that entailed a con 
sderable ph>sical as well as mental tram 

The econd case was reported fo 2 reasons 
First bccaus of th elief obtai ed from csec 
U n although the disc se had pe sisted o er a 
ve J 1 ng per d and ec nd b cause t b 1 gs 
out very well the fact that uni ss all the d sensed 
bon IS rem ved complete cur may not e sue 
Thus n this instan e the ih m w s quit e 
tens velj mvol ed as ell as the head and neck 
of the femu This I d d not f lly realue at the 
tune of the operation and owing to this ve 
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sight, I did not remove sufficient bone from the 
acetabulum, and the adjacent portions of the 
ilium Hence although the patient (2 years after 
the operation) -walked -well without pam and with 
very httle limp, he still had a smus, very mmute 
and only occasionally givmg nse to an evceed- 
mgly small amount of discharge it is true, but 
still enough to mdicate that the operation was not 
so extensive as to cany' the resection well mto 
normal bone 

It must be strongly emphasized, however, that 
although occasionally one may save a patient by 
resection after the disease has existed for a con- 
siderable length of time, m the v'ast majonty of 
the cases the life of the patient, certamly his well- 
bemg, is seriously jeopardized when so long a 
penod IS allowed to elapse before resortmg to this 
measure For such patients are threatened with 
secondary foci, as is exemplified m Cases 9 and 10, 
rather early m the disease, when the operation is 
nearly always unavailmg, or the patient becomes 
so debihtated, because of the long contmued sup- 
puration and the recurrent bactensemia, or the 
disease becomes so extensive, as for instance m 
Case 9, that the operation offers httle hope of 
success 

On the other hand, I am far from advocatmg 
that a radical operation be imdertaken dunng the 
early' stages of a staphylococcus infection of the 
hip jomt, even when the diagnosis is assured 
There are a number of reasons why' this is mad- 
■vnsable First, the bactensmia or the sepsis that 
obtams dunng the early stage of the disease ren- 
ders the operation one of much more danger than 
It IS later when the mtra-articular pressure has 
been relieved by' masion and dramage Second, 
because it is often difficult at this time to deter- 
mme the extent and the location of the disease by 
means of the X-ray or by the appearance of the 
tissues when they are exposed 
It must be noted, that the mere fact that there 
are signs of acute coxitis and staphylococcsemia, 
does not always mdicate that the disease is actu- 
ally located withm the capsule of the jomt It 
should be remembered that an osteomyelitis 
mvol-vmg the bones of the pelvns adjacent to the 
hip jomt, or one that mvolves the upper end of 
the femur on the distal side of the epiphyseal 
hne often gives nse to an effusion mto the jomt 
and jomt spasm before the jomt is actually 
m\ aded It is, of course, a grav e mistake to open 
the joint under these circumstances 
It would lead too far to discuss the latter con- 
ditions at the present time, they are well de- 
scnbed m the exhaustive textbooks on surgery 
Dunng the early stages the diagnosis is some- 


times somewhat difficult and dunng the adv'anced 
stages of a vurulent infection is often substan- 
Uated too late to be of avail in sav'ing the hip 
jomt and the patient’s life In the less virulent 
forms of the disease, I should say m the majonty 
of cases, the fact that one has this possibihty m 
mmd, win often lead one to recogmze the morbid 
condition, and its location The situation of the 
abscess, moreover often pomts to the source of 
the infection Thus tumefaction or an abscess 
that occupies the dorsum of the ihum, or the 
pelv-is, is fair assurance that the disease is situated 
in the dium and thus the pomt of attack 13 plainly 
mdicated In such cases resection of the diseased 
portion of the bone not only prevents the spread 
of the disease to the jomt but often bnngs the 
morbid process to an abrupt conclusion It is 
unnecessary to illustrate the pomt here, the con- 
dition IS well desenbed m the literature and in the 
monographs on the subjecL' 

There are still other reasons why early resection 
m all cases of staphylococcus coxitis should be 
deprecated These rest upon the peculiar devel- 
opment and anatomical conditions that obtain 
durmg infancy, childhood, and adolescence 
These developmental and anatomical peculian- 
ties have a very important beanng upon the loca- 
tion and the course of the disease, particularly as 
It affects the head and the neck of the femur 
It has long been known that micro-organisms 
elect certam circumscribed regions in the bon‘'s, 
as their favorite sites for localization correspond 
to the terminal blood supply of the affected bone-® 
In the grownng individual this lies in the metaph- 
ysis of the long bone Here the blood supply 
IS most abundant, and the blood current is re- 
tarded— ideal conditions for the localization of 
infective foa Hence, as concerns the upper end 
of the femur, the primary site of the disease v'/ifl 
■vary with the age of the indivadual In young 
mfants m -whom the head and the neck of the 
femur are still wholly cartilaginous, the disease 
will mvanably be situated on the distal side of the 
epiphyseal hne, and as a consequence distal to 
the insertion of the capsule Tor this reason in the 
milder cases the disease runs its course without 
involvung the head and the neck of the femur and 
without invading the interior of the joint More- 
over as the bones at this time are soft and fnable 
massive necrosis does not tal e place, and as the 
tissues are less resistant than in older children the 
abscess will practically always seek a vent exter- 
nally In many of these cases, the abscess opens 
spontaneously before the diagnosis has been made, 
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and at mo t simple incision and drainage bnog 
the disease to a conclusion JIo e virulent infec 
tions often course alon the ossifjm line and 
destroj the connection between the neck and the 
shaft of the bone when the head and neck m re 
or less completelj degenerate and there remams 
only a rudimentarj connection beti een the shaft 
of the femur and the acetabulum In many of the 
cases of so called infant le cpijhjsitis there is in 
spite of the apparently marked distortion of the 
head and neck of the femur as een in the rad o- 
gram surpnsin little disability as the children 
g 01 older Thus I have seen not a few adults 
who had subered from this cond tion in infancy 
tt ho alkcd w ithout perceptible limp and suffered 
no nconveniencc whatsoever from the r s Its of 
the lisease of early life 

Itmay therefore f econcludedthatastaphylo 
coccus miettion f the hip joint even v hen the 
disease has act ally invaded the joint inte or t$ 
a much milder condition during early i fancy 
than It becomes at a later pe lod in life It is 
true that m some cases the disease is verv vi ulenl 
and soon leads to a tatal termination but if the 
child recove s from the bacterixm a the d sease 
runs its course acutely and there is mr Iv danger 
of ec rrence and chronic suppurat n 

It mu t be admittel howe er that although 
thi IS true in by far the mijoritv of the ca s 
th e are occas onally ca es to be met with m 
which thedi ease vfter the sub iden eof the acute 
symptoms runs a chronic course and gives rise to 
metastases even in the cry you g Hut even in 
th selfcelthat adicalmeasu esareeither contra 
indicated or difTcuIt to e •aluate I ha e for ct 
ample till n mv care a case of ostcomjel tis on 
the distal side of the pr vimal femoral eppbysis 
wh ch ong nated hen the chil 1 was i year old 
in which a econdary focus appea cd m the 1 we 
end f the tbia a yea later when as shown m 
the ep odu tion of the radiog am i Figu e i8 
the femoral focu appeared I have bee me or 
cumscribed and as appa ently u dc goi g spon 
taneous resolut on H ev r such cases are ex 
cept onal and I th nk that it is hardly pen to 
question that taphvlo occus nfection m r near 
the hip JO nt n very young child en a d fa ts 
should be treated by conservati e urgcalmeas 
ures and tl at altho gh it is true th t a deep 
abscess sho Id b me ed as s on as there ar 
SI n of lluctuat on n rad cal mea urc sh uld 
beinstit ted m these cases 

ks th child g ows Ide the local a at mical 
, an 1 de lopmental condition change The neck 
' of the femur formed by the j rot m 1 e tc n 
of the shaft f the femur and the cp physeal h e 


comes to lie within the capsule of the hip joJt 
As soon as this change takes place osteomyelitis 
of the upper end of the femur unlike the d sea e 
as It affects other bones here it only occasion 
lallv mvades the neighboring joint by etteasiotiof 
jthe Mthological process through and beyo d the 
ep pnyseal line i situated within the joint cap- 
sule from the beginning Under these ci cum 
stances v hen the abscess within the spo gi sa 
bre ks throu h the corte it communicates d 
rectiv with joint mtenor caus ng a suppurative 
arthnti 

Obviously there are n capital foci unt 1 the 
ossification center for the head has been laid d n 
and has begun to grow The cont oversy as to 
thecomparat vefrequ nev of capital and cervical 
foci arose because th s fact \ as not taken into 
conside ation when comp ling stat tics in this 
regard My o m croer ence whch in great 
measure ag ees with that of K eng has led me 
to believe that capital foci become more and 
more frequent as the child gr vv older until 
adult life when capital foci or d ffuse infiltration 
of tbe head practically always usher in the 
pathological process Asosifcaton n the heal 
and neck of the bone advances the thi knes f 
the epiphyseal disk that separat the head fr m 
the neck gradually lim ni he an ! a stage i 
finally reached w hen they ar separated from e ch 
other by a very fine Inc of gro ing cart bge 
During thi period the foci of disease appear on 
eithe side of the epiphyseal disk 0 in the sub 
chondral re ion 

As Koeng has veil shown the path logical 
process in staphylococcus nfection closely re 
sembles the tube culosis foe in thei manner of 
locali atiOD a d thei mann r of in sio And 
e cept th t the mo bid ebang s in the bones 
caused by laphylococcusmf ctionpr gre much 
more ap div there is 1 ttle to distmgo h the 
te mtnal 1 sion from tho e of tub rcul sis 

The disease as it occu s in th ac tabulum s 
ob no Iv ub r ent to the developmental co 
d t on that obt in m this reg on He e too the 
original focus hes extra articula d ing earlv 
infancyr but in this itu lion the ossthcation cen 
le s are laid down much ea 1 er than they arc m 
the I cad and the eck of the fern r In fact thei 
b e an g from the pubes ischium a d the} 
dumb sadva ced so far as to be c nta edwilh 
j thejintbef e the end f the fi tyear I r 
this reason a focus la d dov ti n one of the bones 
that make up the acetabul m is i tra artic lar at 
a tune henafno If us would still be o tside 
of the joint Th is to s y that p ma y intra 
a Ucul r foci hi h appe r dur g arly life 
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originate and are often confined to the acetab- 
ulum This inference is home out b\ the fact that 
the abscess ivhich appears in these cases usuall^ 
pomts in the buttock 

Staph} lococcus infections are as a iihole, much 
less frequent m mfanc} and early childhood than 
are the streptococcus and the pneumococcus in- 
fections Thus I ha\e records of 20 cases with 
bactenological examinations m children under 
4 } ears In these the streptococcus hiemol} ticus 
was found m S cases and the pneumococcus m 
6 cases I ha% e not searched the recent literature 
for confirmation of m} on n conclusions as to the 
comparative frequency of these infections m in- 
fants and }oung children, but in his book on 
osteomyelitis, Klemm,in speakmg of osteom\ elitis 
of the hip joint, reports 23 cases m children under 
4 }ears of age The bacteriological findings in 
these cases are strikingly similar to those m m\ 
oivn cases In 9 he found streptococcus hiemo- 
Iv ticus, m 7 the pneumococcus, and m onl} 

6 staph} lococcus aureus If ue reckon the 
pneumococcus, uhich causes analogous changes, 
uith the streptococcus mfections we find that of 
the 20 of my own cases 14 of 20 and in Klemm’s 
16 of 23 were caused bv organisms that cause 
morphological changes u hich differ radicall} from 
the more malignant staphylococcus mfections 
Now It IS a fact, uhich I contmuall} verih by 
additional cases, that the streptococcus and the 
pneumococcus infections are much more fre- 
quently pnmaril} located m the bones of the 
acetabulum than are the staph} lococcus infec- 
tions The frequenc^ with which one meets dis- 
location of the hip durmg the early stages of the 
disease m these infections certainly bears out this 
conclusion In mfants and young children, there- 
fore, osteom} elitis primarily located m the acetab- 
ulum must be b} far the most common condition 
first, because the ossification centers appear 
earher m this situation than they do m the upper 
end of the femur, and, second, because, m them, 
the disease is, m b} far the majority of the cases, 
caused b} either streptococcus or pneumococcus 
infection 

IVe ma} sa} with some assurance, therefore, 
that the acute suppuratl^e or non-suppuratr\ e 
mfections of the hip jomt m infants and }oung 
children are much more benign conditions than 
the} are m later life There is less bone to undergo 

I sequestration, there is less danger of permanent 
damage to the periarticular tissues e\en vhen the 
disease is due to the staph} lococcus, and lastl} 
the disease is most often caused b} the less de- 
structne orgamsms — the streptococcus and the 
pneumococcus — from which the patient ma} re- 


co\er with perhaps some impairment of joint 
function, but n ithout the danger of chronic sup- 
puration recurrence and metastases Hence, the 
question as to the therapeutic measures to be 
emplo}ed in acute coxitis durmg infanc} and 
early childhood is not difficult to answer In xnew 
of the facts here brought out it is clear that radical 
measures are seldom necessar} The} are cer- 
tamly contra-mdicated m the cases due to 
streptococcus and pneumococcus mfections, w hich 
form the largest contmgent of the cases and, 
although there is a question whether staph} lo- 
coccus infection, m which a more or less circum- 
scribed focus persists and which is for this reason 
hkel} to gi\e rise to metastases as for example 
m the case from which the radiogram is repro- 
duced in Figure 18, should not be eradicated as 
soon as possible, it neiertheless remains true, 
that in the majont} of the cases of staph} lo- 
coccus infection at tins time of hfe, the operation 
ma} , mdeed should be, delayed until the condi- 
tions for this operation are faxorable, that is 
until the bones are so far de\ eloped that an 
ankylosis of the hip is assured 

For It must be emphasized that m resectmg the 
hip for staph} lococcus mfection, the mere re- 
moxal of the head of the femur does not satisf} 
the requirements for a permanent cure The 
conditions are similar to those that obtain in 
tuberculosis m which it is necessar}' to insure a 
true bom s}'nostosis, that is, the jomt cleft must 
be completel} ablated, and the connection be- 
tween the articulating bones com erted mto dense 
bone if the disease is to be permanently eradi- 
cated This, of course, is difficult to attain durmg 
earl} childhood, and it is for this reason, and for 
this reason only, that I am advocatmg delay in 
subjectmg the patient to the operation at "this 
period of life 

Now whereas mfants and young children are 
apparently much more susceptible to streptococ- 
cus and pneumococcus infechons than they are to 
staphylococcus infections, this relationship under- 
goes a radical change as the child grows, is as a 
matter of fact retersed For in my experience, 
which IS xenfied by statistics that already exist 
in the literature, the staphylococcus infecbon is 
much more frequently the cause of acute coxitis 
m later childhood and adolescence than is either 
the streptococcus or the pneumococcus, and it is 
at this penod of life that the most tx’pical cases of 
acute suppuratne coxitis, such as haxe been 
exemplified aboxe, are most frequently met with 
Cmiousl} enough, the relatix e frequency of these 
infections again undergoes a change as we reach 
adult life Here the streptococcus and pneumo- 
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coccus more particularly the former again be 
come the predominating I m ght say practically 
the 1 1 ariable cause of the disease All the cases 
of staph> lococcus coxiUs in adults that have come 
under m> obser\ation ha%e been recurrences of 
an infection that dates back to earlj life (as for 
example Case 14) Nor can I recall a single case 
of the disease in an adult in which I ould not be 
certa n e thcr from a bacteriological examination 
or from the course of the disea e that the condi 
tion was caused b> either a streptococcus or a 
pneumococcus 

Acute streptococcus coxitis in adults as ex 
emplibed by the Cases s 6 and 7 presents all the 
I essential featu es that charactenre the disease 
m children There i never long continued s p 
puration 0 a chron c ostcomjelitis after the sub 
sdence of the acute attack when there is an 
ab cess this soon clears up after spontaneous 

E eiforation or incison and when Ue rarefied 
ones are p otected from injury and the articular 
surfac s a« matntai ed n their proper rrlatioo 
and the mobil ty preserved by gentle pass ve 
motion the patient w 11 often completely recover 
his health and although for obvious reasons not 
so reguU. with a h n joint that has lost little 
or none of its normal lunctional power On the 
other hand when these precautions are neglected 
the patient is left vith a stiff and deformed h p 
tid mo c Q I ss complete!) disabled ads 
abbty h h can only to a certam e tent be 
corrected by p mful and t me consuming ortho 
ped c measures 

Th ob rvatons here presented must I think 
help t clanfy our v e >*3 a egards osteoin}elit]s 
of the upp r end of the femur nvolvmg the hip 
jont They must if m} interpretation of the 
find ngs IS accurate lead us to believe that the 
disease is n t as ha h the to been taught a 
more o Ics well deh ed ingle entity fa uh can 
be t eated by s me Ivpical stand di d fo m f 
sa gi al Q mechani al p ed re \\ fi d that 
t s n t true that the mo bid condition the 
clinical course and the te mmati n is the same 
irrespective f the 'ad gamsm That n 
the contrarv the char ter of the in ading 
0 gamsm is chiefl) f not alt ether responsible 
for the changes that ensue and for the ultimate 
cond t s that ar s and the equelai that f How 
ihi d seasc 

I believe and the facts as he e presented bear 
me out that w must di dc the case of tco- 
mvel t s of the h p into two classes 

I The streptococcus and the p eumococcu 
forms 

2 The staphylococcus forms 


The streptococcus forms differ from thestaphjlo. 
coccus forms m a number of very important de 
tails In some cases the disease is mild and runs 
a short course and often ends in complete re 
covery But the d sease is not mild as was for 
merly believed because it is synovial in 0 gin 
or because there is simply a synovial effuson 
(the marrow in the epiphysis is here as weU as 
in the more serious forms the original seat of the 
disease) butbecausethcmvadin micro-organismsi 
exert a much les senous deleterious effect upon' 
the tissues In the more serious forms of strepto- 
coccus infection the constitutional reaction is 
profound thepatholo ical process spreads rapidly 
within the marrow of the epiphyseal ends of the 
tiones caus ng intense rarefaction wh ch leads to 
distortion of the head and neck of the fem r or 
the acetabulum or both The d sease spreads 
to the joint interior and the symovial membrane 
and finally leads to destruction of the joint tiss es 
With deform ty of the articulating end of the 
femur or disloat on Ifoivever although the 
cond UoD as a part of a general sepsis may 
terminate fatally es a general rule after a more 
or less stormy or Ion conti ued illne s which 
leaves the pat ent se lously debil tated and with 
a more or less disabled h p the disease finally 
subs dts and unhke the c adit on caused by the 
staphylococcus it is very rarely ife er f llowed 
by recurrence There 1$ rarely profuse or long 
continued suppuration in these condit ons At 
times there is a seropurulent exudate which is 
occasionally tinged V ith bl od Thise udatelke 
that contaned in the subcutaneo s abscesses 
which are not nfrequently found in strcptococc s 
sep IS nearly al vays rather promptly subs des 
after spontaneous pc foration externally or after 
$ mple incision t' 

St eptococcus cox tis never leads to mass e 
necrosis and sequestration There is it s tr e 
diffuse infiltration of the marrow a d often ex 
tens ve rarefaction but unlike the condit onwh ch 
prevails as a result of staphylococcus infection 
there are no large seq estra and although inf ac 
Uon of the rarefied neck of the femur may when 
theparts rer ughly handled 0 cur Ihavenever 
found the head of the femur completely separated 
from the neck and I ee m the jo nt cavity 

These facts well apprehended the ind cations 
for Uie treatment of this c nd t on are clear As 
thcr IS no suppurat on withiri the bone as there 
s DO sequestration and as there 1 little danger of 
exteas on of the moeb d proce s to the entral 
marrow cavity a rad cal operation is unnecessary 
On the cent ary inasmuch as by far the major ty 
of these cases w 11 recover under conservative 
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treatment, radical surgerj is to be deprecated 
It IS not onlj mefiectual but dunng Ae acute 
stage of the more serious infections it is an added 
menace to the patient’s life On the other hand, 
though radical operations are never called for, 
and by far the greatest number of patients re- 
cover without any surgical intervention at all, 
it does not follow that these conditions require 
nothing but the expectant and symptomatic 
treatment, that tliey so often receive when they 
are not heedlessly subjected to operation Such 
a course ma> be less dangerous to the patient’s 
life than an operation, but in all but the mildest 
cases, does nothing to prevent the irretrievable 
damage to the jomt structures which, unless some 
precautions are taken to forestall them, must 
follow the pathological changes m the articular 
ends of the bones and the penarticular tissues 
The bones are rarefied and the capsule is dis- 
tended, hence, unless these structures are pro- 
tected from the handhng necessarj for the care 
of a very sick patient, the neck of the femur 
will be fractured or deformed, the contours of the 
articulatmg surface of the head of the femur wall 
be obhterated, or because of the absorption of the 
acetabulum nm the head of the femur will be 
dislocated, and the joint becomes fixed and per- 
manentlj disabled Seldom is this eventuabty 
comprehended by the average surgeon or prac- 
titioner, and rarelj does one see a case of acute 
coxitis late in the disease m which there is not 
some and often senous permanent disabihty 
Cases 11 and 12 are tj^pical examples of what 
one constantl}' meets with in practice and m the 
hospital and such results are only too often 
reported m literature 

The treatment for these conditions is simple 
and onlj rarely difiicult to caix) out effectivelj 
Traction by means of adhesive plaster straps ex- 
tendmg from the trochanter to the maUeoh is a 
ready means of maintavmng the surface of the 
articulatmg bones m their proper relations with- 
out at the same time completely immobilizing 
the joint It must be well appreciated that the 
object to be attained is not onlj the rehef of pain 
and the prevention of deformitj but the preserva- 
tion of the mobility of the jomt Traction properly 
applied relieves the jomt spasm within a sur- 
prisingly short time The patient soon becomes 
more comfortable, and, if apphed earlj enough, 
that IS before distortion, dislocation, or synostosis 
has occurred, gentle passiv'e motion to mamtam 
the mobihtj (vnrjnng, of course, with the m- 
tensity of the pathological process) is soon borne 
without too much discomfort Graduallj the 
motion maj be increased and in the course of a 


comparativ ely short time a considerable range of 
motion mav be estabhshed, not onlj m the cases 
that are apparentlj recovenng from the infection, 
but even m those in which the temperature is 
still high and the constitutional sj-mptoms are 
still profound 

By means of traction and assiduous attenbon 
to the carr>mg out of passiv e mobon, I feel sure 
that I hav e been enabled to prev ent the distorbon, 
dislocation, and loss of mobon so mevntable in 
many of these cases, when the disease is at all 
pronounced and extensiv'^e In older children and 
in adults, it is easy to carry out by anyone who 
has the necessary knowledge and the modicum 
of skill in Its application Occasionallv , it is true, 
some ingenuity and a considerable amount of 
patience and tact are required to carry out the 
treatment effecbv'ely For obvious reasons it is 
impracbcable in y oung infants But m them the 
disease when vnrulent is nearly^ always fatal, and 
in the less vnrulent cases is less destrucbv e than 
at a later age and, for this reason, it is not so 
likely to lead to senous disability even when the 
conchbon is left untreated In older children and 
m adults there are somebmes complicabng con- 
dibons (as for example m my Case 5, a pabent 
in whom a very' extensive bedsore on the sacrum 
necessitated the applicabon of traction with the 
body prone), when some little skill is required 
to attam the effect desired, but on the whole no 
difllculties are encountered, and with care and 
pabence and a little tact these pabents can 
either be completely restored, or at least reliev ed 
vnth the jomt symostosed m the most favorable 
posibon for funcbon 

It must be emphasized, how ever, that the treat- 
ment must be maugurated dunng the early stages 
of the disease No treatment is likely to be ef- 
fective after the joint ends and the penarbcular 
tissues have been senously damaged I have had 
little success in restonng mobon m joints symos-^ 
tosed ev en w hen the posibon w as good Nor can 
I feel so sangume as to the end-results, although 
some authors report good results, after closed or 
open reducbon of the dislocated hip Except 
in the cases that have been seen very earlv, that 
is, soon after dislocation had taken place, have 
I been successful m maintauung the reduction 
p^manently I find them not difficult to reduce 
when synostosis has not occurred, but even in 
the cases, of which Case 7 is an example, in w hich 
the trochanter is transplanted down on the femur 
the hip has redislocated as soon as w eight bearm'' 
was resumed ° 

It would unduly widen the scope of the present 
paper were I to enter mto a discussion of the 
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deta Is of the treatment of streptococcu inf ct on 
of theh { joint From nhathas been said it mu t 
be clear that streptococcu as well as pneumo- 
coccus infections of the hip as veil as of other 
joints IS a morbid process that diffe s radicallv 
from staplnlococcus infect on That other than 
the me Sion of an absces sur cal — certainly not 
radical sur ica[— procedures are contra indicated 
and that \ th r asonable care and intell gent 
supervision man> perhaps the majo tt of th 
pat ents suffer zig from these conditions can be 
more o less ompleteli restored to health ith 
out undue loss of the jo nt function 
Ifven tu n to the taphjlococcus infections 
e must if mj nterpretation of the observations 
here p es nted s correct conclude that we have 
in them an cnti elj d ff rent morbid cond ti n to 
deal with The initial symptoms it is true and 
the general sjmpt ms of sepsis are indisti guish 
able but in the r other clinical manifestations 
and n the local chan es in the bones and the 
per articular ti sues they are altogether di 
similar In contrad sti cUon to the condit ons 
I hich are inherent in sirept coc us and pneum 
occ sinfecti ns thereisinstaphylococcuscot ti 
jl ys mass ve necrosis v h ch inva lably lead 
to vequestrati n and chr n c suppuration The 
acute syntpt ms m y if the patient survives (he 
epsis subsde but re rrences at longer or 
ishorter ntervals are bound to occur so Ion as 
' the disea ed bone remains tn stl Hi s dead 
bon which s either attached or free in » hat 
cmai s of the joint cav cy is ne e $p ntaneously 
e truded Small sequestra c me a jy f ora t me 
to time but the la gc o es remain behi d and 
ifom l me to lime give me toaCoteeTarcrbalion 
and metastases Even hen the d scase beg ns 
a a ircumscr bed f c as f e mple in Case 
3 the c dit 0 pursues its maignant cue 
and unless rad cal mea ures re jn t toted hnally 
leads to a fatal termi at on It s 1 ue that m 
some cases a IoHo pe od m y clatse bef re the 
morb d proce s ag n becomes active but as in 
Case 14 sooner 0 later it again gi e nse to 
ac te constit tio al symptoms m ta ta es in 
other bone until f nally the pat enl cease as a 
result of the chr nic s pp rat on a d th c n 
sequent amyl do s 

It should be understood th t the cases he c 
lecordcd particularly Case q and o are n t 
selected b cause they are unus al On the 
contrary these cases are s lected because they 
rep esent rhat one constantly meets < ilh both 
n hosp tal and pn ate p act ce Just as in these 
casesthevastmajontv f thepatientsarebro ght 
to the hosp tal dunng the acute stage the abscess 


is opened the bone e ther drilled or cu etted and 
perhaps a sequestrum remo ed and he s dis 
charged after a more or less se lous s ege of ill k 
ne s with e ther a dram ng sinus or w iK (i ' 
disease apparently quiescent lie u uallvhas the 
motion in the hip more or less completely re 
stneted m a def rmed position and n coase 
quence i Jame or must use some apparatus or 
crutches to be about He may be fai ly ell for 
a while but the symptoms sooner or lat r return 
i hen he is readmitted to the hospital and the 
senes of events of h first admittance are re 
peated Again he discharged e ther quiescent 
or V ith a snus which may d am for eeks 
months or years when the lisease agam « 
acerbates r gives nse to metastas s This se les 
of events is repeated time a d agan until the 
patient is eithe ope ated upon radically or he 
succumb to a metastasis in one of the interna! 

0 gans general sepsis or amyloidosis 

In an erpenence of at least 25 years I can 
remember not one pat ent ove 10 years of a e 

bo has suffe ed f ora an acute staphylococcus 
coxiti m whom the disease did not bevoae 
chronic or m \ hom the le on healed sponta 
neously or as the result f con ervative su gerj 
Only m one v ay have I been enabl d t save such 
patie fr m the unhappy futu e so ine itaWy 
in store for them and that is by completely 
e adicaung all the diseas d bone and secur ng a 
bony ankylosis of the hip m good pos Uon In 
these cases unJ appiJy 1 suU see no reason to 
ch n e the attitude I felt compelled to ass me 
toieard tube culos s of the h p j int in 19 3 

1 still remain convinced that these patients a e 
never cu ed until tb ) int 3 completely obi I 
crated and an nd to end yn st sis b t veen the 
art culatin" bo e has tak n place As concerns 
tuberc lo is it is n w ma ta ned m s me q ar 
ters that in the hi^h Ititudes f S lUe 1 d 
the e pat ents get ell th a n rmal jo nt I 
have not seen a great many pat ents ho ha 
been fav cd «th the t eatment these reg 
But m the fe that have c me to m> not ce and 

hom I h e had the pp rtun ty to ob er e o' er 
a number of years the ure d d not seem to me 
to be pe ma ent In the majo ty of them 
e ettvoii often brought on pa n and spa m and 
o I> Ith th exerase of g eat caution in th us 
of the 1 mb and ex client general hygi n c c nd 
tio s wer th sc patients mo e or less free f m 
svmpt ms C ns derabl e r rience with sim lar 
ireatme tmthsc unCry does oC byanymeans 
lead me to ant cipate that 0 r effo ts n th 
direct n will be succ ssful IIoi ever hate er 
may be the condit ons as concerns tube ulo is 
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I am full}' conmnced from m} own experience in 
these cases, and the results of conserxative treat- 
ment as the} come to me from man} skillful 
surgeons, that so long as we haxe not a specific 
treatment for staphylomycosis our onlv hope of 
savmg these patients xears of suffering and a 
fatal termination is the complete ablation of the 
hip joint with ank} losis in good position ‘ 

I freel} admit that this is an admission that 
our surgical treatment m this disease is to a cer- 
tam extent at least inadequate We are, of course, 
substituting a mutilation for a cure But this 
must remain true in man} of the morbid condi- 
tions that come to the surgeon for operation 
because there exists no medical treatment like!} 
to effect a cure 

How e% er, although I must adrmt that complete 
restoration is a desideratum, I do not feel that 
an ank}losed hip is so senous a handicap that 
ever} effort should be made to secure a mo\ able 
joint no matter what the pathological condition, 
despite the slender chance of success, the in- 
ordinate loss of time, and the trouble iniolved, 
and despite the hazards entailed I ha\ e patients 
With such hips who haxe become so accustomed 
(particularly when the resection and ankxlosis 
dates back to early } outh) to lost motion, and so 
skillfull} utilize the motion of the pelvis on the 
normal head of the femur, that the\ are practi- 
call} unconscious of the disability, hardly limp, 
and are able to perform strenuous w ork without 
the least discomfort or fatigue Resechon of the 
hip without ank} losis for the rehef of the condi-1 
tion we are now discussing carmot be too strongly 
condemned This operation not onl} leares the 
patient with an unstable hip joint, but unless the 
femoral stump later becomes sj'nostosed with the 
acetabulum which causes adduction deformit} 
and shortemng, it lajs the patient open to re- 
current staph} lococcus infection, which in the 
end, after months or >ears of incapacit} and 
suffenng, leads memtablx to his death 

How soon after the diagnosis is positne, re- 
section should be undertaken cannot be stated 
categoricall} I ha\ e found that, unless the con- 
ditions are progressmg xer} rapidl} and the 
general conditions are becoming more alarming, 
It IS better to open and dram the abscess and aw ait 
a fax orable moment, that is w hen the temperature 
is approaching the normal and the general condi- 
tion has taken a turn for the better, before resort- 
ing to the operation On the other hand, when 
the morbid process is, as for example m Case 9, 
extending rapidl} , particular!} when it is extend- 

^ Vechanics and palholosj of tuberculous hii>-<iisease in tbeir rdation 
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ing toxxard the slialt as well as toward the ilium 
and the blood cultures continue to show the 
presence of staphxlococci, the operation should 
nex'er be dela}ed for, once the disease has ad- 
X anced to the marrow caxnt} of the shaft of the 
femur or has inxaded the pubes or the ischium, 
the time xxhen a radical operation is bkely to be 
successful has passed and the patient's chances 
for recox er} hax e x'amshed 

Once the inferences to be drawn from the 
obserxations here described are well compre- 
hended, the differential diagnosis between the 
txxo morbid conditions should present no diffi- 
cult} The bactenological exammation of the 
blood or the exudate will nearlx alwa}s rexeal 
the organism With the present dax hospital and 
laborator} facilities, such exammations are read- 
il} obtained In the xer} xurulent forms of in- 
fection wnth either orgamsm, the patient often 
dies before the diagnosis is substantiated In the 
less senous cases, as has been shown here, there 
can be no harm m waiting for the signs that help 
to differentiate the two forms of infection When 
coxitis IS suspected, traction should be appbed 
This rehexes the acute suffenng vnthm a com- 
paratixel} short time, and thus permits of re- 
peated, careful examinations of the affected re- 
gion \Mien fullness over the hip joint or the pen- 
articular structures is discox ered, one must be on 
the lookout for deep suppuration Only when one 
has assured oneself that actual fluctuation exists 
should one proceed to mcision 

I haxe nexer regretted awaiting the uneqmxo- 
cal signs of deed fluctuation before entenng the 
hip joint Nor do I see any adxantage, on the 
contrar} I think it somewhat hazardous, to resort 
to repeated aspiration in an endeax or to estabhsh 
the presence of an abscess It is far better to 
maintain the traction and do nothing else untd 
one is actuall} conxmced that suppuraUon exists 
before resorting to surgical measures By so 
doing, one often finds that one is dealing with a 
streptococcus mfection and the disease can be 
brought to successful conclusion without an 
operation It is true, of course, that the senous 
and sometimes ommous s}Tnptoms sorely tempt 
the surgeon to pursue a radical course, before the 
indications for doing so are decisixe, but I feel 
that the surgeon who assumes an expectant at- 
titude toward these cases and operates onlx in 
the jwesence of actual suppuration, will often be 
gratified by a surpnsingl} good result in what 
nrst appears to be rather a desperate case 
No doubt, with the rapid adxance in the dis- 
tnbution of hospital facffities and the rapid 
stndes that are constantl} bemg made in bac- 
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tenological technique blood cultures dunng the 
earlj stages of the disease will be available even 
m the most distant hamlet and- this period of 
anaious waiting will no longer confront the phjsi 
Clan who for the present must forego these ad 
A antageous a ds to diagnosis As a matter of fact 
the majontj of cases of staphylococcus infection 
of theh pfrom theoutljing districts do notirach 
the surgeon until the sign of an abscess or sup 
puration are unmistakable Once signs of an 
abscess or s ppuration are unmistakable it is 
fair to assume that one is dealing with a staphylo- 
coccus inf ction and \hen such an abscess has 
been incised and dra ned and one hnds it con 
tinues to d scharge for a prolonged period this 
as umption becomes an assurance and when with 
these sjmptoms the radiogram repeals sequestra 
the assumption becomes a certainty 

From what has been sa d t is clear that I do 
not favor drilling or excavating the bones in order 
to search for an abscess m acute co itis It must 
be obvious that if pus is present in the fo nt 
interior or in the periarticmar structures the 
periosteum has been penetrated and therefore an 
artificial opemng is not requ red for dra nage 
On the other band if pus is not present in the 
loint or in the surrounding tissues alter the disease 
has ex sted for some length of t me it must be 
assumed that one is deal ng v^ith a streptococcus 
infection and that neither pus nor a massive se 
quescrum s p esent in the bones Hence bone 
d Uling IS not likely to be of help m tnsun g the 
diagnosis And because it is an unnecessary 
mutilation m streptococcus infection and is iikely 
to lead to an e tension of the morbid condit on 
in the staphylococcus infect on it is t be 
strongly condemned 

In infants and very yo ng chldren the dif 
ferenlial diagnosis is d mcult to determine from 
the objecti e s gns alo e but in them the fact 
that staphylococcus infections are less frequent 
than they are in older children and adolescents 
and the fact that in them the disease is much less 
likely to lead to such marked irreparable iniury 
should infl ence not only the viewpoint of the 
surgeon as concerns the diagnosis but also b s 
course of action 

Upon the bas s here advocated moreover the 


prognosis can be made w th little of the hesitancy 
and sometimes without the pessimism that so 
often deters the surgeon from offering the patie t 
or his relatives the consolation of a promise that 
although the patient is senously ill his chances of 
recov cry are not nearly so hopeless as the ominous 
symptoms that so often prevail in the carl er 
stages of the malady would lead one to suppose 

ihe evidence here presented seems so n 
equivocal that I can hardly bel e e that I have 
not made the subject clear Should I ho ever 
have failed to c nvinces geons m general of the 
truth of the arguments I ha e used that the 
treatment here recommended for acute coxitis is 
the only log cal one and for th s reason have 
failed to find advocates for t I feel compelled i 
closing to make a plea for more human tana 
handl g of these patients Nearly all the cases 
of acute CO itis that 1 see m general hospitals 
and in c nsultation m private pract ce are 
whether they are operated upon or not permitted 
to lie m bed a d are moved s metimes roughly t 
for the general toilet and dressings without even/ 
a simple support to the limb The children erv 
out when anyone comes near the bed they shnek 
Then the d ess g$ are cha ged and are so t rror 
stricken when they finally leave the hospital that 
s metimes months go by before they regain their 
mental equ bb lum 

J am therefore pleading for a more mtelLgent 
and appropriate attitude toward these patients 
No child suffer ng from a staphylococcus lafec 
Uon of the hip should be without a plaster sp m i 
whether a radical operation has been done or not. ' 
It takes bttle ingenuity and little skill to apply 
this support so that when at least the skin s r 
rounding the wound if not ts interior is protected 
by vaseline gauze the d essin s instead of bring 
i g the horror that so invanably accompanies 
them if these simple measures are neglect^ a e 
smoothly earned out without suffenng to the 
patient In the streptococcus forms traction isj 
really what is requi ed and always rel eves the 
pain and permits of e£c ent handling As these 
patients rarely require freq ent dress ngs and are 
so readily relieved by thisp oceduie itishardt 
conceive why it should not be nvanablyreso ted 
to m these conditions. 
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CHRONIC SUBDURAI. ILEMATOI^IA 
Simple Drainage as a jMethod of Treatment, Report of Eight Cases 
HOWARD W FLEMIXG AI D , F A C S , and OTTIWELL W JONES, Jr , M D , San Fr-anosco 

From the Department of Neuro urgerj Lnnersitr of California Medical School 


O UR object in reporting this series of cases 
IS to describe a simple method which has 
proved satisfactory m the treatment of 
chronic subdural hiematoma 

In 1925, a complete consideraUon of this sub- 
ject in an article bi Putnam and Cushmg brought 
this matter to the noUce of the medical w orld and, 
especiall) , to the attention of those m neurosur- 
gical practice IMam had seen isolated cases but 
few appreciated the frequency of this condition 
Since 1925, mam arbcles have appeared and se\- 
eral additional series of cases hay e been reported 
The clmical and pathological findmgs have been 
described well and only need be outhned here 
We feel that our experiences warrant renewed 
emphasis of the following pomts 

I The condition occurs at all ages, most fre- 
quently in y oung adults — usually males 

2 Subdural hjematomata are relatively com- 
mon and frequently follow msignificant head 
injuries 

3 The mterv al betw een mjury and the onset 
of symiptoms v'anes from a few days to mam 
months 

4 There is no ty^iical clmical picture The 
symiptoms and findings are bizarre and vanable 
as illustrated by the occurrence of ipsolateral 
hemiplegia (Case 5) PapiUoedema usually is 
present Temporary rermssion of symiptoms fre- 
quently occurs 

5 Early symptoms often are comparable to 
those ascribed to post-traumatic psy chosis Such 
symiptoms, w hen followed by^ mtracramal signs of 
general or local pressure or imtative phenomena, 
are most significant 

6 The spinal fluid pressure, when measured, 
IS always definitely mcreased and, as a rule, the 
fluid IS clear Xanthochromic discoloration occa- 
sionally IS encountered 

7 Superficial signs of head mjury and X-ray 
evidence of skull fracture are found mfrequentlv 
8 Frequently the condition is bilateral, in this 
series 50 per cent of the cases w ere found to be so 
9 A large percentage of cases are recognized 
only at autopsy 

10 Previous reports show that 83 per cent of 
the patients operated upon recovered 
The foUow mg case prov ed most mterestmg and 


instructiv'e, and materially changed our viewpoint 
as to proper way s of handimg such a condition 

Case i Bilateral chronic subdural hamatoraa Histon 
of minor head injur> i month previoush Right osteo- 
plastic flap with removal of hsmatoma Svmptoins con- 
tinued, relieved bv simple dramage of subdural htematoma 
on the left side Recovery 

D P , German restaurant manager, aged 3S j ears, 
entered the Umv ersitv of California Hospital on Januarv 
31, 1927 The past historj was essentiallv negative except 
for the use of sev eral ounces of whiskej a da3 On Januarv 
1, 1027, patient struck the nght side of his head on a 
concrete floor He was not unconscious A headache im- 
mediateb dev eloped which graduaU> increased m sev entv 
Januarj 23, exammation was reported as showing ragged 
and infected tonsils, tight sLxth nerve palsv , and staggermg 
gait The fundi were negative On January 25, adenoton- 
sillectom> was done under ether anisthesia, with delaj ed 
recovery from the anssthetic On the mght of Januarj 
27, the patient became unconscious and extremelj restless, 
and remamed so for 4 daj-s On entry to the hospital, 
January 31, 1927, the patient was unconscious and could 
not be aroused , respirations were irregular The left upper 
and lower extremities were mov ed infrequently , the deep 
reflexes were hyperactive on the left, with a suggestive 
BabmsLi Pupils and extra ocular muscles were negative, 
the fundi showed haemorrhagic papiUoedema of 3 diopters 
Blood pressure, 140-70, pulse, 100, temperature, 37 6 
degrees C , respiraDons, 24, lungs, clear X-ray plates of 
the skull were negative for any evudence of fracture The 
blood count showed hsmoglobm, 95 per cent, red blood 
cells, 5,590,000, white blood cells, 17 600, polvmorpho 
nuclears, 83 per cent, lymphocvnes, 14 per cent, transi 
tionals, 3 per cent 

Pre operaUv e diagnosis possible subdural haematoma 

Operation February' i, 1927, under local anaesthesia, a 
burr opemng was made m tbe nght ocapitopanetal region 
The dura was tense and dark blue On masmg it, tarry , 
semi clotted fluid escaped under mcrea-ed pressure A 
nght osteoplastic flap was turned down Before the dura 
could be opened, 30 cubic centimeters of hypertomc 
Ringer’s solution was given mtravenouslv Beneath the 
dura, a typical organized chrome hematoma, covenug 
the enure nght hemisphere, was found and remov ed The 
brain, howev er, remamed tense and protuberant Ventneu- 
lar puncture juefded 5 cubic cenUmeters or clear fluid 
Bram oedema or a subdural hiematoma of the oppo-ite 
side was suspected 

Four hou^rs after operaUon, the paUent suddenlv de 
veloped Cheyne-Stokes respiraUon, with rapid pulse, 
blood pressure 110-65, temperature 40 8 degrees C Lum- 
bar puncture jnelded famdj xanthochromic flmd under 
mcreapd pr^essure The cell count was 13 Upon with- 
aravral of the fluid, the respirations imm^atelj became 
regular, but the paUent remamed stuporous The follow 
mg inormng (Feb 2, 1927) a right hemiplegia developed 
but tus general condiUon remamed unchanged That 
afternoon, the pauent agam developed Cheyne Stokes 
respuaUon, his temperature was 40 2 degrees C , pulse 
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Although famihar \ ith the frequency of bi 
late al hxmatomata our e perien e ilhthisc e 
further emphasi ed the necess ty of eeploring 
b th sides at the first operation In many ca e 
the condition of the patient is such that b lateral 
osteoplastic pe atio st^ouldbctooettensiveand 
t me consum ng and ^ou]d increa e the su g cal 
risk Previously uesha ed the accepted vie th t 
c mplete rem val of th sac as uell as the con 
tents nas necessary to assure a satisfactory e 
suit in sie V of OUT e^pe lence ththscasevre 
felt that small bilateral ra lal openings th 
dram ge sh Id s flice t gie temporary relef 
from pressure unt 1 the condition of the patient 
ar anted more extcnsi e meas ch as n 
0 te plastic flap \ ith complete remo al of the 
hxm t ma sac Ho e e because of the ent 
absence of symptom thi procedure as con 
s dered unnece an Th atisfactory result led 
us t adopt less rad cal su g cal measu es and we 
determined to treat subsequent cases of suspected 
ubdural hsematoma by s mple drainage 
B lefly the method is to make under local 
aniESthesia 4 t ephine open ngs in the f nto- 
par ta! and p eto-occip tal regions of either side 
(Fi i) The cisions are so fash oncd and the 
open ngs so placed that they may be corporatcd 
in osteoplast c flap at a subsequ nt d le if th s 
IS necessary Small open ng ma le th dura e 
pose the sac f the hsematom h h t p 
all mg the nlenls to e cape Th is folio ed 
by through and thr ugh irr gati n of the sac n th 
Rmger s solut n The scalp inci ons are closed 
\ ithout drainage 
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sliov.ed bilateral h-emorAagic papiUosdema There ivas 
<iiight iieakness of the right arm and of the nght side of 
the face The deep reflexes v,ere sluggish but equal, with 
bilateral Babinski The following da\ the patient was more 
stuporous and was unable to speak His blood pressure was 
140-90, temperature, normal, pulse, 70 
Diagnosis chrome subdural h'ematoma 
Operalwu June 18, 1928 the expo-ed dura was tense, 
the color was normal on the nght but dark blue on the 
left, postenorU tMien the dura was opened antenorlj 
on the left, the margin of the sac was just aasible Upon 
rupture of the sac, old tarrj , semi clotted blood escaped 
under pressure The dura was then opened through the 
posterior burr hole and the dark blue shmj membrane 
lay immediateh beneath This membrane was also rup 
tured, allowing the escape of the same matenal Through 
and through irngation was then emploj ed and man\ large 
and small blood dots were washed awav There was no 
erudence of fresh bleeding The cortex, which appeared 
normal, was depressed from the dura a distance of i 75 
centimeters The incisions were dosed without drainage 

Immediate improi ement was noted Com alescence was 
slow but steadv At the time of discharge, 27 days after 
operation, the patient was up and about He was free 
from ssTuptoms and the ejegrounds had returned almost 
to normal AVe ha\ e been unable to follow this patient s 
progress 

CxSE 4 Unilateral subdural haematoma followmg 
minor head injurj 10 da\s before entrv Simple drainage 
Recoi erj 

A At , Amencan, truck dnxer, aged 40 jears, entered 
the San Franasco Hospital Jul> 14, 1928 The past 
histot> was es 5 entiall> negatixe, he used alcohol in modera- 
tion On Jult 3, 1928, the patient was struck m the nght 
parietal region, recemng a small scalp laceration He was 
not unconscious On July 5, he first complamed of sbght 
frontal headache and dizziness, but returned to work 
One week after injury, his headache became more sex ere 
and at times he was mentalK confused He remained at 
home for 4 dajs, durmg which time he became progres 
suelj worse 

On adtmssion to the hospital, he was semi comatose, 
extremelj restless, mentallj confused, and was j awning 
continuallj AVhen aroused, he answered questions slowK 
There was no speech difficulU His face was expression- 
less There was bilateral ptosis of the ej ehds, greater on 
the left The ej es showed a tendencj to dev late to the left, 
the left pupd was irregular and larger than the nght, 
both reacted sluggishl> to light, there was a nght external 
squmt The fundi showed earl> papdloedema without 
haimorrhage There was no weakness of the extremities 
The deep reflexes were equal wath the exception of the nght 
patellar which was hj-peractiv e, Gordon and Oppenheim, 
positiv e bilaterallv , Babinski negative Roentgen ra>s of 
the skull were negative for fracture Blood pressure was 
130-90, pulse, 60, temperature, 37 degrees C , blood 
count was within normal limits, blood At assermann was 
negative Lumbar puncture revealed fluid, clear, pres 
sure, 500 millimeters of water One cubic centimeter of 
spmal fluid was removed, cell count, 20 lymphocj tes per 
cubic millimeter 

Diagnosis chronic subdural hsmatoma 

Julj i6, 192S, lumbar puncture pressure, 730 miUi 
meters of water Fifteen cubic centimeters of clear fluid 
was removed The following da> the patient was less 
stuporous, but had difhcultj m naming objects, there was 
no stereognostic disturbance His puhe rate was slowing 

Operation Julv iS, 1928 The raemnges and cortex 
appeared normal on the left The dura exposed on the right 
side was dark blue and, when mewed, the dark bluish 



bilateral exploration of chronic subdural hiematomata 
Curved black bnes (nght) show the tvpe of incision used 


membrane of the hsmatoma tended to herniate through 
the dural openings The membrane, which was about t 
millimeter m thickness, was tom open thus allowing the 
tarr> hqmd and small clots to escape The cavitv was 
irrigated through and through with Rmgers solution 
There was no evidence of fresh bleeding The cortex, 
depressed 2 centimeters, was of normal color, but the 
vems appeared congested The scalp incisions were closed 
without drainage Immediate improv ement was noted 

The postoperative course was uneventful The patient 
was discharged from the hospital 22 dajs after operation 
and returned to work m 2 months At the present time 
(Februaiy , 1951) he is well except for an occasional mild 
headache and slight vertigo on stoopmg over 

Case 5 Unilateral chronic subdural hematoma with 
onset of s>-mptoms 4 months after a sev ere head mjur> , 
ipsoiateral signs, v entnculographj Simple dramage 
Recov er> 

J C , Chilean, sailor, aged 30 v ears, entered the hospital 
on December 14, 1928 The past historv was essentiaUv 
negative On September 7, 1928, he received a severe 
blow on the back of his head, on the left side He was un- 
conscious for 24 hours, bled from his ears and nose, and 
vomited repeatedly Both upper and lower evehds were 
ecchjTnoUc He returned to work the latter part of Sep- 
tember, 1928, but contmued to have spells of generalized 
headache and vertigo 

On December 12, 1928, durmg a quarrel, he was struck 
on the left temporal region and, shortly afterward he be 
came dizzy and famted Examination was made on De 
rember 14, 192S Patient complamed of slight headache 
wessure in the left occipital region was somewhat painful 
1 be pupils were contracted, equal, reacted to hght, the 
fundi were not exammed The deep reflexes were normal 
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Th case is of u sual interest Althou h the 
cli cal hstorj as s ggestive f a s bdural 
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InsolaieTal svtnpt ms and s g s hi\c been de 
scrib d m se al cases but this \ a o 1> 
e perienc n this ser es This case f ther em 
phasi es the necess tj for b lateral etploration m 
s spected cases 
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Fig 3 Same as Figure 2, lateral \ieii of left lateral 
\eiitncle showing uniform compression and decrease m 
size (Case 5 ) 


our opmion, the \alue of simple drainage m these 
cases No autopsy w as obtained and it is impos- 
sible to say whether or not there was contmued 
bleedmg The low spmal fluid pressure indicated 
that the increased intracranial pressure had been 
reheved It is our impression that death was 
caused by the prolonged intracranial pressure fol- 
low ed by cerebral antenna and oedema after op- 
eration, aggravated by pneumonia 

Case 7 Bilateral chronic subdural haematoma following 
severe blow on the chin 6 weeks before entry to the hos 
pital Simple dramage Recovery 

C R , -^ustrahan, engmeer and garage foreman , aged 
43 j ears The past histor> was essentially negative On 
June 2g, 1929, the patient was struck forcibly on the chin 
bj the handle of an automobile jack which shpped He 
was unconscious for half an hour For the next 2 dajs 
he suffered se\ ere headache, had flashes of hght before his 
eves, blurred \Tsion, diplopia, and tmmtus aunum, left 
This cleared and for a few daj s he felt fairly well and was 
up and about During the next few weeks he had an oc- 
casional bout of seiere vertigo and projectile vomitmg 
Four weeks after the mjury, the headache and vertigo 
became so sev ere that he was taken to the hospital He 
remamed m bed 6 daj s and felt improv ed He was then 
allowed to sit up For the first time he complained of 
difhcultj m speech and, on attemptmg to walk, was aware 
of a pecuhar sensation in the fingers of the right hand, 
which suddenlv began to twitch This was associated with 
a pecuhar feehng m the left side of the face and bhndness 
of the left ej e He felt faint, he was put to bed and gradu- 
ally became stuporous 

On August 7, 1929, examination was made bv a neuro- 
logic surgeon w ho reported patient stuporous and difficult 
to arouse Deep pressure ehcited tenderness in the left 
subtemporal region Pupils w ere equal and reacted to light 
Fundi showed bilateral papilloedema without haemorrhage 
There were right hemiparesis and hemihypesthesia of face, 
arm, and leg The deep reflexes were more active on the 
right, Babmski was positive on the right, non sustamed 
aSje clonus on the nght X raj examination of the 



Fig 4 Same as Figure 2, lateral view of nght lateral 
ventncle (Cases) 


skull was negative for fracture Blood \Sassermann was 
negative Spmal puncture revealed pressure, Soo milli- 
meters of water, fluid, clear, cell count, S, W assermann, 
negative 

Diagnosis chronic subdural haematoma 

Operation August 8, 1929 The dura, exposed on the 
left, was dark blue and tense It was thicker than normal 
and, when mcised, the bluish sac of a subdural hematoma 
was exposed and ruptured, thus allowing the contents to 
escape The cortex was depressed i s centimeters from 
the dura A similar procedure was carried out on the nght 
side of the head, with identical findmgs Both sacs were 
imgated with Ringer’s solution The haematoma on the 
right side was not so large as that on the left The incisions 
were closed without drainage The patient recovered con- 
sciousness immediately and said that his headache had 
disappeared entirely 

All of his s)Tnptoms did not clear and 5 months later he 
was still complaming of vertigo, shght generalized head- 
aches aggravated by stooping over, and tmnitus aunum 
left The patient was readrmtted to the hospital on January 
3, 1930, on account of the persistence of the foregomg com 
plamts Exammation was entirely negative except for 
dmumshed heanng m the >eft ear Lumbar puncture was 
made and showed pressure 120 millimeters of water, flmd, 
clear, 123 cubic centimeters of air were mjected The 
X ray exammations made showed the ventndes to be of 
normal size and symmetncallv placed The subarachnoid 
air was uniformly distributed 

Followmg this procedure the patient has shown definite 
improvement, but has contmued to have mild attacks of 
verUgo and tmnitus m the left ear At times these symp- 
toms are sev ere and are assoaated with nausea and vomit- 
n^g At no time does he hav e headache He is now domg 
light work “ 

This IS the only paDent in our senes with 
continued synuptoms His complaints are those 
common after head injunes, but seldom are pa- 
tients so free from headaches 1 hat this is an in- 
dustnal compensation case may be of significance 
The questions arise m this case is the remaming 
sac of the hematoma responsible for the present 
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Inasmuch as complete surgical removal of the 
tj-pe of hsmatoma under consideration is possible 
and incomplete removal of pathological material 
IS not an accepted surgical principle, v e feel that 
the method of simple drainage is open to criticism 
Nevertheless, ve urge these ad^antage3 m its 
favor 

1 ^ relati\ eh mmor procedure is substituted 
for a formidable operation 

2 Exploration antenorlj and posteriorh, as 
described, minimiEes the possibiliti of oxerlook- 
mg such a condition u hich, in a certam percent- 
age of cases is bilateral 

3 A negativ e bilateral exploration can be fol- 
low ed at once bx the diagnostic procedure of m- 
jecting air into the x entncular sx stem 

4 Local anesthesia can be emploxed mxari- 
ablx 

5 The time which is required for the opera- 
tion and the tax on the patient are reduced to a 
mimmum 

The number of cases so treated is fexx and the 
tune elapsed smce the method xi as first used has 
not been sufficient to allow us to make an un- 
qualified statement as to its w orth How ex er, w e 
feel that the immediate and remote results war- 
rant Its conPnued use m place of the accepted and 
more radical procedures 

SUXIMARl AVD CONCLUSIONS 

1 Non-operaUxe treatment of these patients 
has proved unsatisfactory 


2 Exploration through small trephme open- 
ings IS a benign procedure and is indicated in sus- 
pected cases of chronic subdural hamatoma 

3 Exacuation of the h-ematomata through 
small openings is efficacious 

4 In no instance has there been a recurrence 
of sy'mptoms Four xears haxe elapsed smce we 
first used this method of treatment 

5 In this senes of 8 cases onlx i patient died, 
this patient xxas i« extrams at the time of opera- 
tion, and w e feel that his death should not negate 
the x'alue of the method of operation Slx, 2 of 
whom had bilaterial haematomata, are entirelx 
well One patient with bilateral haematomata 
complams of constant tinnitus and occasional 
attacks ot nausea and xomitmg This is an m- 
dustrial case and compensation neurosis max 
plax some part His symptoms are those com- 
monlx found w ith head injuries and max bear no 
relation to the subdural haematomata 

6 The pineal shift is of diagnostic xalue m 
this condition as w ell as in cerebral neoplasms 
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Tig I and B Unilateral dislocation reduced, but an exaggeration of prunan position n ould be preferable to a\ oid 
intimate contact present betn een the femoral head and the upper acetabular margin Flexion should be accentuated 


can be imparted to the mal-developed head and 
acetabulum With this thought in mind, the 
spica IS applied so that it does not extend too high 
upon the chest and saxe in rare instances not 
below the knee The spica should be accurately 
molded to the pelvic crests, and should reach no 
higher than the free margins of the nbs Abduc- 
tion of the thigh should ne\ er be carried out be- 
hind the frontal plane of the body, lest we induce 
an antenor luxation The extent of flexion should 
be determined by the stability of the primary 
reduction If, upon reduction, the supenor and 
posterior runs of the acetabulum have been found 
to be unusually shallow , it is adxnsable to accentu- 
ate the flexion of the thigh m order to withdraw 
the head from the supenor acetabular margm 
This accentuated position is sometimes known as 
the axdlary or Wemdorff position In the ordi- 
nary case, howexer, rectangular flexion is suffl- 
cient and is to be preferred There is little doubt 
that the prunarx' position is seldom actuallx mam- 
tained in the average bandage, and only too often 
does the X-rax^ picture shoxv a thigh partiallx 
extended with the head of the femur, restmg in 
close contact with the supenor border of the 
acetabulum Anx such bandage should most cer- 
tainly be immediatelv rectified, because the ace- 
tabulum is not prone to dex elop m the presence 
of this intimate contact between the acetabular 
margin and the femoral head 

In regard to the knee, the consideration of func- 
tion is most important Alany operators are in the 
habit of including the knee in the congenital hip 
spica This inclusion is seldom necessary and in 
most cases not desirable In the first place, the 


constant mamtenance of rectangular flexion of the 
knee faxors contracture of the hamstrmg muscles, 
and the subsequent undue tension of these muscles 
when the leg is exentually extended upon the 
thigh at the conclusion of treatment, produces a 
force xvhich may tend to cause a re-luxation 
Indeed, it is most desirable at the time of opera- 
tion thoroughly to stretch the hamstring muscles, 
and during the course of after-treatment while the 
child is in the primary spica to mamtam the ca- 
pacity to extend the leg fully upon the thigh, 
through the medium of actixe and passix'e exer- 
cises If the knee has been included m the spica, 
such exercises cannot be earned out, and in addi- 
tion It IS difficult for these children to walk in such 
a spica in which the knee has been included 
The question of permitting w eight-beanng func- 
Uon of the reduced extremity while still m the 
priman bandage, is one about which there is a 
rather wade diversity of opinion, and perhaps a 
large number of failures can be attributed to the 
omission of this xery important feature in the 
treatment After the original reduction, and after 
It has been ascertained by X-ray examination 
that the femur has been thoroughl’x reduced, the 
child should be permitted to remain m bed for a 
period of from 3 to 4 w eeks During this penod 
the parents must learn the pnnciples of the ade- 
quate protection of the spica from soiling bx 
urme and faeces This can best be done bx in- 
structing the parents to draw flannel diapers 
toough the cast posteriorh and thoroughly to 
diaper the pubic and penneal margms of the cast 
In addition to this protection I ha\ e been accus- 
tomed to x amish the surface of the spica after it 
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CONOEMTAL DISLOCATION OF THE HIP 

With Specie Consideration of After Treatment Tollowivo Closed Redlctiov 
AWLTFRl GALLAND \B MD N \ 


A A en] Or h (1 d S H If J 

O rthopedic hteratu e m recent >ears 
particularlj that emanating from Amencan 
sou ces has been ertremel^ pessjini Uc n 
regard to the e d results of the closed reducti n 
of congenital d slocations of the hip Although 
from a number of foreign sou ces e have com 
pa ativelj fa orable reports it would seem that 
manj of our representative Amencan orthopedic 
institutons are tending more and more lox\a d 
fa oring various open procedures for the allevi 
ation of this condition It is hard to reconc le such 
ide variations m results as reported b> operato s 
as competent as Putti a d Lorenz ab oad with 
the thoroughly unsatisfactory results reported n 
this CO ntry 

The red ction of a congenital d slcwationof the 
hip by the closed method is an operat e proce 
durewh ch equiresconsiderablee periencebefo e 
th oughl> mastered in all of Its details The op 
oration is not the more (ess traumatic manip 
ulative procedure as commonl) pictured in fact 
themaneu » must all be car ed out gently and 
w thout the etert on of more force than is abso 
Iutel> necessa y to effect the reduct on The ten 
do p physeal structu es of the head of the femur 
and of the acetabul m a e seriously injured by ill 
d reeled and olent forces fall ng upon these 
structures Injury to the g wi g pa ts of the 
femoral head and of the a ctabulura leads eventu 
all} t malformat n of those structures and 
gradualde elopmentof re luxati n rincapaclat 
ing d>strophies of the hip 
In performing the red ct n ce t nanat niical 
and phv ol g cal c dcrat ons must be kept m 
mind \\ e a e ot nl> attempting to place the 
head of the femur in the acetabular area but we 
are endeavoring to create circumstances condu 
Give to the proper development of the ball and 
socket conf gu at n f the normal joint The 
mam factor p od c ng nstabilitj of the reduced 
j int IS the shall nes of the acetabulum and 
vml ss we can create c nd tions which will fa o 
thede el pmentofth acetabular ocket we can 
never h pe to secure a labile articulat n In the 
growth of the acelab lum the m l mporU t 
s ngle factor s the devel pment of the pper an 1 
poslenor ma g ns of that structu \\e roust so 
reduce and maintain the femoral head as to avo d 

Ofllfrrr b 
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any hrect c ntact bet een the head and these 
mportant marg s of the cetabulum The ideal 
pos tion of reduct on is that n which the head ol 
the femur is withdrawn as far as possible from the 
supeno posteri r marg n of the socket wh le 
still remain: g well within the acetabul m that 
IS the head should be reduced int the antenor 
nferior acetabular area The accorapa vi g 
ray films (Figure A and B) llustrate hips 
hich have been considered properly reduced by 
competent operators Some of theflmssho co 
tact of the head and the supen acetabular mar 
g n which if continued \ ouJd surely p e ent the 
devel pment of th upper roof f the jo nt I the 
film in wh ch proper reduction is exhibited it 
ill be n ted that the ntimacy f th s c nta t is 
avo ded and that any me banical hindra ce 
against the outward de el pment of the acetab 
lar roof is obviat d In th s pos t on t o the 
capsular pull favors the out ard gro th of the 
bone to \ hich it is attached at the upper mar n 
f the joint (Figs 3 and 4) 

In a A ay ih plaster of Pa s bandage hich s 
applied after the reduct on of a co gen ul dis 
I cal on of the hip s p rt of the after ca e The 
gi a! plaster bandage should be des gned as far 
as possioie to last throughout th pr mary per od 
of immob I zat on In apply g the conge tal h p 
sp ca se e al mportant feat re m des g sho Id 
b kept in mind It is ab olutely essential th tthe 
p ca should be permeable to the \ ray p licu 
larly in the area the h p jo nt otherw e 
clear V ual ati n f the educti n ill be mpo 
sible It I 11 b e 1 ed from the prece ling d s 
cussion c ncem the elationsh p bet ee the 
head and the ppe im of the ac tab lum that 
t s e ent 1 th t a good X ray f Im should be 
bta n ble afte p rat 0 The use of metal 
e f g ba ds c mm Ij empl \cd i som 
cl cs ften defeats th p erequisite (F g 6) 
The appl cation f too h a •> a sp ca or th at 
tempt to radiograph the j t a et plaste 
bandage ill also impair the le flm g f the 
reduction 

It de abl th l th educed c t mity be 
p m tied i f net n th ghout the mij r jior 
ti n fthepe lod f immob 1 t n a iti m nl\ 
th ough f n l n th t p ope gr th (I enc s 
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Tig 6 Fig 7 Fig 8 


Fig 6 Bilateral congenital dislocation of the hips The 
introduction of an opaque bar in the re-enforcement of the 
spica obscures the details of the reduction and makes an 
accurate diagnosis impossible This case was pronounced 
reduced on the basis of the X-raj , but this assumption is 
unwarranted 

Fig 7 Unilateral dislocation, m which an attempt was 


made to correct the primarj position mto a secondarv 
position It will be noted that re dislocation has occurred 
Fig 8 Unilateral dislocation showmg the effect of the 
impmgement of thefemoralheadupontheupperacetabular 
margin Under the influence of this contmued pressure, the 
tendencj for acetabular de\ elopment is i erj seriousU im- 
peded 


even to run, encumbered as the\ are by awkward 
spicas Even patients w itb a double dislocation 
are able to learn to walk in the frog position 
The use of the extremity as outlmed accom- 
phshes a number of desirable thmgs It msures a 
healthj muscular development of the extremitj, 
so that in place of atrophic and flabby muscula- 
ture resulting from long cast confinement and 
inactmtv', these children dev elop excellent tone in 
the muscular and ligamentous structures of the 
extremity The function also prevents bon> 
atrophy of disuse, and, if we are to place any 
confidence in the soundness of Wolff’s law, also 
favors the dev^elopment of the mtemal architec- 
ture of the femur and acetabulum along sound 
mechamcal and architectural lines It is not that 
the head of the femur is pounded into the acetabu- 
lum, as stated by many observ ers, but rather that 
stimulus IS provuded through use, affecting favmr- 
ablv the bonj configuration and constitution of 
pelvus and femur This element is an outstanding 
feature in the proper handling of these cases 
The congenital hip spica should be changed as 
infrequently as possible dunng the course of cast 
confinement The frequent changmg of the spica 
engenders re-dislocation, due to inadvertent ma- 
nipulations of the extremitv dunng the removal of 
the old spica and re-application of the new one 
In any case, w hen the necessity for renewing the 
spica presents itself, it is best to carry out both 
removal and replacement of the spica under 
anaesthesia If the spica has been w ell applied and 
if the parents are properly advnsed in regard to the 
protection of the spica and earn out such advnee. 


renewal of the bandage will be an infrequent 
necessitv 

In the average case, it is undesirable to resort 
to any but the primary position during the course 
of treatment The use of secondary and tertiarv 
positions, as formerly recommended, is to be 
avoided This pomt should be emphasized The 
entire course of treatment is earned out by' means 
of only one position, that of the primary position 
of reduction It is true that under certain circum- 
stances this principle must be altered hlost im- 
portant of these exceptions is the case of ante- 
torsion of the head and neck of the femur, in the 
presence of which complication it is often desir- 
able, after primary reduction, to apply a second 
spica in partial extension and exaggerated mtemal 
rotation of the thigh (Fig 7) 

Dunng confinement m the spica X-rav pictures 
of the hip should be taken at mtervals" of 6 to 8 
weeks These films enable one to follow the prog- 
ress of the development of the acetabulum, whidi 
is the most important single cn tenon by which 
the eventual stability' of the reduction can be 
ascertained If it is seen at any time during the 
course of treatment that the head is resting in 
close proximity to the superior acetabular margin, 
then the spica should be taken off, and the posi- 
tion so altered as to remov e the head from this 
margin 

The duration of confinement m the pnmarv 
position will vary to some extent accordmg to the 
indivndual case It is seldom, if ev er, wuse to make 
this confinement less than 6 months, and usually 
it IS safer to overestimate the length of time, and 
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has ih roughiv dr ed A c at f \ hitc Du 
which IS a rap dly drjing e amel like paint a 
r th rewlle t waterproofi d sing 

\t the end f 3 or 4 vie ks m all cases c pt 
those n the xagg rated p mar\ po itio the 
child h uldb pro ided th a pair of hoe the 
shoe up the re 1 ced sid be ng so alte ed s to 
compensate appro matel> f r the sh ten gpro 
duced b> the abducted fle ed pos l n f the e 
tremity It is important that th c mpcns t n 
should not wholly equal e the length of the 


e tremity a there sh uid be some pelv c t It 
t ward th d slocated side up n walk ng The 
c mpcn at n can best be made by a thick co k 
sole added t the shoe In the ca e f d uble 
congen tal dislocat 0 t is self ev lent that no 
compe sati n s ne e sa y \Vh n the sh e has 
been s pro d d the ch Id sh Id be enc u aged 
tow Ik hrsta dedbv somebody holding tshands 
tl the pacity for maintai ng bal n ha 
been ach It ma k ble h \ q ckly 

the children acq i the cap c ty to w Ik and 
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Fig i: (left) Unilateral dislocation illustrating use of 
raised shoe Tnth cork sole in order to permit walking m the 
primary position durmg the course of treatment 

Fig 12 Plaster mght shell used m the after care m order 


to re establish the pnmarj position at mght The child is 
photographed m the standing position, so as to show the 
construction of the under surface of the shell, which is 
flattened m order to pre\ ent rolhng 


of the shell, so that the child can be secured in 
position, when placed therein Of course, it is not 
necessary to elaborate the shell beyond placing a 
lining of sheet wadding therein, and in such a bed 
the child can be bandaged each night The prin- 
ciple, however, which should be emphasized, is the 
necessity of re-establishing the primary position 
each mght over a period w hich can most safely be 
estimated at a year from the time of the final 
removal of the plaster spica This accomplishes 
several desirable things It prev'ents the recur- 
rence of muscular contractures, which would tend 
to produce re-luxation It returns the head of the 
femur to the depths of the acetabulum for a period 
ranging from 8 to 12 hours dailj^, and thus favors 
a continuation of acetabular development, and bj 
maintaining abduction and flexion, it prev ents a 
too rapid correction of this position, which is most 
favmrable to stabflity There are other ways of 
mamtaimng this position at night, as for instance 
bv means of a brace or by means of a spbt spica 
How ever, the plaster shell is the least expensive, 
most comfortable, most controllable of devices 


A simple form of exercise is indicated m order 
to re-establish the muscular sufficiency^ of the 
reduced joint Simplicity is desirable in order to 
enable the mother or a reasonably intelbgent un- 
trained nurse to supervise and control the exer- 
cises We should be pnncipally concerned with 
the development of the pelvi-trochantenc mus- 
cles, and at the same time aim activ ely to main- 
tain the adductors and hamstrings in a function- 
ally sufficient but thoroughly uncontracted condi- 
tion It must agam be emphasized that abduction 
and abductibilitv favor stability, and for this 
reason we should devote the major attention to 
the development of the abductors of the thigh 
The exercises are best begun with the child 
lying upon its back, and active abduction is en- 
couraged with only the fncbonal resistance of 
the surface upon which the extremitv is lynng In 
very y oung children this active exercise mav hav e 
to be sUmulated by ticUmg the sole of the foot or 
gently prodding it with a pm As the strength of 
me abductors increases, slight resistance should 
be made with the hand m order to increase the 
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to keep even the fa rable cases in the primary 
sp ca lor a period of from 7 to 8 months It was 
formerly the un versal cust m to place the e 
(remit} in a second typos t a n a plaster spies 
by h ch the abduction and He ion ere pa i ally 
reduced It is m> experience that this is an 
undesirable pro du e e cept n cases in which 
some c mphcating factor su h as antet rs n of 
the head necexs tales a secondary plasie n nter 
al rotation F the most part after the p d 
of p mar> immob 1 ation has been passed a d 
redu t on is evidenth stab le n this position the 
spica sh Id he remo ed a d the child may be 
permitted to w IL upon the e t em t) wear n in 
the case of nilateral dislocat on the raised shoe 
h h has already been descr bed \\ th th s shoe 
the ch Id 11 Ik initiall} m an att t de re 
embl n the p m > position II st ted m 
theaccompami ph tograph (F g ) WeiKiw 
so tt a method of g adualaut m ticc ection 
of the flexion d abd cti n of the thigh instead 
fan} f rcible rre t n of the tremityt pa al 
1 I sm The ra sed sole of tl he is grad 11 } 

I min shed m h ght f m w ek to week e 
qua ter f an m h bei g remo d from th le -a 
t on e ery \ eek o ioda)-s Thu the chid 11 
\ery gradually bn g the exlr mity d -n from the 


He ed pos l on and al the same t me as the ad 
ductor muscles g n t ne w II ca r> the th gb 
tn re and more to a d the m dl ne Cy this en 
5 mple « ped ent an automat c correction of the 
He ed d abd cted thigh is accomplished 
At the time hen the spica is finally remo ed 
aplastersbell ismolded toserveasa ightspl t 
in wh ch the primary pos t n is re establ shed 
d r gs ch limes as the ch Idmaybc recumbe t 
The p pa ation f th s plast shell is s mple 
The ch Id is placed upon Us face w th the red d 
thigh n the primary position The skin of the 
ba^ and of the thigh is ell powdered with tal 
Cum a d a pla te shell is modelled bv smoothly 
laying sue ess e layers of plaste bandages from 
the level of the a iltie including the th gh t th 
knee Thsshelli well re enforc dand isbu It p 
t a th ck es \ h ch \ ill insu ample stab 1 ty 
When the plaster has dried iti movedfromth 
child nd after the edges h been trimmed 
d -n d bevelled t s padd d with a thin laye 
of felt wh ch IS le t gl dt theme surfaceof 
the pi ter It des able but not eccssary t 
]] the shell na \ooden cradl ey muct 
h p model placed 1 a dl so that it w 11 
al ay t pon an n keel Fabric st aps and 
buckl t correspond canbernetedt the edges 
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E ^^ER since Meckel the } ounger described a 
diverticulum of the lower ileum in 1809, 
the medical literature has contained mam 
articles describing this structure and its anomalies 
The actual incidence of J^Ieckel’s dnerticulum 
has been estimated to range from i per cent to 3 
per cent of all mdmduals Christie, in a ven 
excellent renew , ascertamed the percentage to be 
approximatelj i i per cent, and he gix es the sex 
incidence as 75 per cent in males and 25 per cent 
in females Harbin, m a less extensive series, de- 
termined that 35 per cent onlx were found in 
males and 65 per cent were found m females 
Christie’s figures are probablj more accurate 
Bj far the greater number of complications 
haxe occurred m males Cannon reported a 
double mtussusception caused bx hleckel’s di- 
xerticulum, Colej described a diverticulum com- 
phcated bx tuberculosis, hIcCalla cited a case of 
perforated “peptic ulcer” of ^leckel’s dwerticu- 
lum These complications are by no means 
isolated — thex are merelx examples of manj 
kindred conditions Though the foregoing com- 
phcations are not uncommon, malignant neo- 
plasms of Meckel’s dixerticulum are seen xer> 
rarelx 

!Manx xears elapsed between the origmal 
description of the dixerticulum bj Meckel and 
the first authenticallx reported case of malignant 
leiomyosarcoma bx' Fried, m 1902 Kaufman, m 
1911, reported that, m the Basle collection, there 
existed a case of a spmdle cell sarcoma of Meck- 
el’s dixerticulum occumng in a woman 72 xears 
of age Later in the same > ear, Tschmknoxverow 
described a case m w hich, at autopsy, a mahgnant 
spindle cell sarcoma was found in a woman 62 
X ears of age Haessner, m 1913, cited a malignant 
tumor adherent to and including a Meckel’s 
diverticulum This xxas probablx also a spmdle 
cell sarcoma and xx as in an adx^anced stage of de- 
generation Douglas Sxmmers, m 1919, reported 
the second case of a mahgnant leiomyosarcoma, 
occurring in a male 223 ears old This tumor w as 
found as an incidental feature in the course of an 
operation for hernia and apparentlx gaxe no 
sxmptoms Black also in 1919, made mention of 
a potentiallx malignant papillomatous growth 
arising in a dixerticulum m the sigmoid region 
The inclusion of this tumor as a neoplasm of 


^Meckel’s dixerticulum has been questioned bx 
most authors In 192=5, Cnle rexnexxed the 
literature and added a case of spmdle cell sarcoma 
occurring in a woman 41 3 ears of age This tumor 
xxas remoxed and the patient gixen a full course 
of deep X-raj therapj One xear later she gaxe 
no exndence of subsequent inxmlveraent or me- 
tastases Mathexx s, in the same x ear, reported a 
xerx' interesting case of a mxoma, arising in 
Meckel s diverticulum, which was remoxed at 
operation m a woman 44 xears old Fixe jears 
later the patient returned xxith a recurrence of the 
tumor and considerable pelxic mx olx'^ement, 
histologicallx a mahgnant leiomj osarcoma The 
first carcinoid tumor of Meckel’s dixerticulum 
was reported bx Hicks and Kadinskx m 1922 , this 
occurred in a box 12 xears old In 1926, Stewart 
and Taj lor noted a carcinoid tumor arising at the 
tip of a Meckel’s dix erticulum in a male patient 
54 xears of age After careful exammation of 
matenal from Hicks’ and Kadinskx ’s patient, 
Stewart and Tax lor questioned the correctness of 
the diagnosis of carcmoid tumor m this first 
case and considered it to be an mstance of hetero- 
topia of the gastnc mucosa 

Thus w e hax^e found m the literature, 4 cases of 
spindle cell sarcomata, 3 cases of mahgnant 
leiomx osarcoma ta, i potenUallx mahgnant papil- 
larj tumor of a sigmoid dix erticulum, and 2 cases 
of artgentafiine carcinoid tumors We submit the 
followmg case as that of a true mahgnant adeno- 
carcinomatous tumor of Meckel’s dixerticulum 


7 xiiaic, ujjcu u/ uirpenter, 

entered the Um\ersity of Calif oma Hospital on December 
19, 193^ The past historv and fainih Eustor\ were un- 
e\ entful Patient complained of \ ague indigestion sbc^ht 
loss of weight (7 pounds in 7 weeks), weakness, \omiting, 
ccrasUpation, and se\erf, intermittent abdominal cramps 
which had been present for about ro weeks The cramps 
were initiated in the lower left quadrant of the abdomen 
and trax elcd across to the nght lower quadrant Coin- 
cident with these pains he had distention, unrebexed by 
enemata Massage of the abdomen caused the gas to mox e 
and gax e some rebef Borborygmus xvas marl ed lormtin" 
xvas induced for rebef and the patient said that tie x oimtut 
conmined food eaten 48 to 72 hours prexuouslx , there was 
r M X omitus For the past j ear he had been 

troubled b> constipation as weU as a change in the char- 

^ “ hard lumpy, 

dehydrated stool, there was no blood in the stool at iinx 
^ relief from the constipation 
Ihysiral examination showed a moderately emaaated 
man, whose skm xvas sallow and showed exndence of de 
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actual re stance aga nst the abductors When 
the mu clcs ha e been suffic entlj strengthened 
the hll 1 Id I e pi ce 1 up n Ih pposte 
1 and b lucti n rci c h ul 1 1 e made 

th the f rcc of g a ty act ng a ai st the al 
ducted e trem t> The attendant who is supe 
vising the e cises mu t take ca e that the 
e cu Sion ts c nsumm ted in the f onla) plane or 
somewhat behind th s plane s that the joint 
to some extent o erstretched The es stance to 
abduct on sh uld be g ad ally nc eased as the 
muscles g n strength 

The c ntract e of the hamst ng muscles 
should he prevented by active and passi e e 
ten n e e c ses of the knee These erases are 
b t comb ned v. th the abduction c era s \ jth 
the aim f ult matelj enabling the ch Id fully to 
ma tarn th leg m complete exten n upon the 
th gh h le consumm t ng abd ctjon of the 
thigh n the frontal plane as prev ously de 
scribed Th cont ction f the adductor muscles 
is of urse p event d by these abduction 
e erci s Intelligent and not too vgorous 
ma age IS always to te ecommenied alth gh 
the ma seur to be caut oned a a n t an 
man pulat e procedure upon the j nt 
The p per after care of case of c n en tal 
di location f the hip after man pulative educ 
tion can be summan ed rather br llv F rst and 
perhaps tn st imp rtant is the perm on f 
function n the primary sp ca after a short pre 
1 mm ry p od f bed est f How g the op ra 
t n S CO d the mamt nanc of the p im y 
posit n th ough ut the complete term i plaste 


confinement Th d a system vih ch in ures ll e 
g adual automatic correction from the p marv 
position to parallelism f the e t em ties \ b 1 
ccompli hed bv a gradual d mmuti tl 
he ht of Ih aiscd sole of the sh e hourlli 
e erases F fth n ght retention in a plaste 
shell n rder to ma ntain and reta the c p city 
fully to re establish prima y position of the b p 
It IS not claimed e en by the most enth siast c 
p oponents of the closed method of treatme t of 
c ngenital d slocat on f the h p that the results 
of th method a e appro mately i pe cent 
s ccessful So many factors are n olved i the 
pathology of thi c ndition and so m chdepe d 
upon the co operation f the p ents ad f the 
patient that fail e is u av idable n a ce ta n 
number of ca es but th s v ould apply th eq al 
f ce to almost any cond t on m the realm of 
surg cal pra t ce Under the mo t e cting 
s petvtson and proviJi g treatment s beg n 
suffi enlly ea ly a la ge m jontv of patie ts 
II atta n app mately anat mical and pe 
manently st b Je reduction A certain numb r of 
c ses e n if irreducible can ecure an mp o e 
ment if a p ster or dislocation s t ansf rmed 
nto an anter di loc tion The esults of th s 
del berat ly e e uted p cedu e a somet me 
extremely u ful and are also cellent from a 
smet c point f view Th e is 1 ttl ro m for 
do bt th t a m met culou att tude t wa d 
the after ca f IIo red ction in case of co 
g nital d slocat n of the h p ill jield f r mo e 
sal factory end esult than are cu enth re 
ported 
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E ver since jSIeckel the a ounger descnbed a 
diA'erticulum of the lower ileum in 1809, 
the medical literature has contained man\ 
articles descnbing this structure and its anomalies 
The actual mcidence of jNIeckel’s dnerticulum 
has been estimated to range from i per cent to 3 
per cent of aU mdiAuduals Christie, m a Aer\ 
CNcellent reAuev, , ascertained the percentage to be 
approNimatelj 1 1 per cent, and he gu^es the se\ 
mcidence as 75 per cent in males and 25 per cent 
in females Harbm, m a less extensiA e series, de- 
termmed that 35 per cent onlj were found m 
males and 65 per cent were found in females 
Christie’s figures are probabh more accurate 
Bj far the greater number of complications 
haA'e occurred m males Cannon reported a 
double mtussusception caused bA hleckel’s di- 
Aerticulum, CoIca descnbed a diA'erticulum com- 
plicated bj tuberculosis, JilcCalla cited a case of 
perforated* “peptic ulcer’’ of Meckel’s diA-erticu- 
lum These complications are bj no means 
isolated — thej are mereh examples of many 
kindred conditions Though the foregoing com- 
plications are not uncommon, mahgnant neo- 
plasms of ^leckel’s diA'erticulum are seen Acrj 
rarelA 

AlanA 3 ears elapsed betAveen the original 
description of the diAerticulum bj Meckel and 
the first authenticaUj reported case of malignant 
leiomj osarcoma bA' Fried, in 1902 Kaufman, m 
1911, reported that, m the Basle collection, there 
existed a case of a spindle cell sarcoma of Meck- 
el’s diAerticulum occurnng m a woman 72 jears 
of age Later in the same 3 ear, Tschmknow erow 
descnbed a case m which, at autops3 , a mahgnant 
spmdle cell sarcoma was found m a woman 62 
A ears of age Haessner, in 1913, cited a malignant 
tumor adherent to and mcluding a Meckel’s 
diAerticulum This was probabh also a spindle 
cell sarcoma and was in an adAanced stage of de- 
generation Douglas 3311011615, in 1919, reported 
the second case of a mahgnant leiom3 osarcoma, 
occurnng in a male 223 ears old This tumor was 
found as an incidental feature m the course of an 
operation for hernia and apparenth gaxe no 
S3mptoms Black also in 1919, made mention of 
a potentiall3 malignant papillomatous growth 
arising in a diA'erticulum m the sigmoid region 
The inclusion of this tumor as a neoplasm of 


Meckel’s diA'erticulum has been questioned b3 
most authors In 192^, Crde rCAiewed the 
literature and added a case of spindle cell sarcoma 
occurring in a w oman 41 3 ears of age This tumor 
was remoAcd and the patient guen a full course 
of deep X-ra3 therapi One 3 ear later she gaxe 
no CAidence of subsequent inA'ohement or me- 
tastases ilathews, in the same Aear reported a 
very interesting case of a m3oma, arising in 
Meckel’s diverticulum, which was remoAed at 
operation m a woman 44 3 ears old Fne years 
later the patient returned w ith a recurrence of the 
tumor and considerable pehic inA oh'ement, 
histologically a mahgnant leiomA osarcoma The 
first carcinoid tumor of ^Meckel’s diAerticulum 
was reported by Hicks and Kadmsky in 1922 , this 
occurred m a boy 12 years old In 1926, Stewart 
and Tay lor noted a carcmoid tumor arising at the 
tip of a Meckel’s diA erticulum m a male patient 
54 A ears of age After careful examination of 
material from Hicks’ and Radinsky’s patient, 
Stewart and Taylor questioned the correctness of 
the diagnosis of carcmoid tumor m this first 
case and considered it to be an mstance of hetero- 
topia of the gastnc mucosa 
Thus we haA e found m the literature, 4 cases of 
spmdle cell sarcomata, 3 cases of malignant 
leiomA osarcomata, i potentially mahgnant papil- 
lary tumor of a sigmoid dn erticulum, and 2 cases 
of artgentaffine carcmoid tumors We submit the 
followmg case as that of a true mahgnant adeno- 
carcinomatous tumor of IMeckel’s diA'erticulum 


K \v , white, -Amencan male, aged 67 a ears carpenter, 
entered the Um\ ersit> of Cahfomia Hospital on December 
i 9 » 19^0 The past history and famil> historc were un- 
e\entfuJ Patient complained of %ague indigestion, shght 
loss of weight (7 pounds in 7 weeks), weakness, Aomitmg, 
constipation, and se\ere intermittent abdominal cramps 
which had been present for about 10 weeks The cramps 
were imtiated in the lower left quadrant of the abdomen 
and triAeled across to the right lower quadrant. Coin- 
cident with these pains he had distention, vmrehe\ed bx 
enemata Massage of the abdomen caused the gas to mo\ e 
and gate some rehef Borborjgmus was marked Vomitina 
was induced for rehef and the patient said that the a omitus 
contoin^ food eaten 4S to 72 hours preAiouslj, there teas 
no blood in the a omitus For the past a ear he had been 
troubled b> constipation as well as a change in the char- 
formed, to a hard, lumpA, 
dehAdrated stool, there Avas no blood in the stool at am 
time Castor oil gaA e relief from the constipation 
Pax-siMl etamination showed a moderatelj emaaated 
man, Avhose skm was sallow and showed etidence of de- 
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As an adenocarcinoma of Aleckel s diverticulum 
IS certainlj one of the rarest of pathological 
curiosities, e\eri effort was made to estabhsh all 
the necessary' requirements The gross and micro- 
scopic pathological exammations clearlj establish 
the diagnosis of adenocarcmoma In Christie’s 
series of cases, the ai erage site of the dn erticulum 
Mas found to be i meter from the ileocascal 
junction \'^on Schaetz found that usuallj the 
duerticula inclined orallj The dn erticulum m 
our case fulfilled both of these requirements 
Although it was antemesentenc, it was not 
dlametrlcall^ opposite to the mesenteric attach- 
ment The lumen vas rotated about 6 degrees 
from this pomt, but this m as caused b> the dis- 
tortion of the ileum by the annular growth which 
grew out from the base of the di\ erticulum and 
encircled the mtestme This requirement of 
antemesentenc position, however, need not be 
met in order to establish the diverticulum as a 
true jNIeckel’s !Many authorities have reported 
true Aleckel’s div'erticula which were not placed 
in the avis opposite the mesenterv (2, 17, 18) 

suvnuRV 

A case of primary localized adenocarcmoma 
arismg m hleckel’s div'erticulum, m a male 67 
V ears of age, is presented The grow th w as re- 
molded and a lateral mtestmal anastomosis was 
done To date the patient is free from any 
svmptoms of mtestmal obstruction or extension 
of the tumor Previouslv there have been de- 
scribed and reported onlv' 7 other neoplastic 
processes which were mahgnant, all w^ere of the 
sarcomatous vanety A sedulous search of the 
literature rev'eals that this is the first case to be 
reported of a malignant adenocarcmoma of this 
tvpe in a true Meckel’s div erticulum 
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Address 


I’aticnt 


Age 

Deep Phlebitis 

Se\ 

Sup Phlebitis 

Occupation 

AVass 

Duration 

Unne 

Operation 

No Injections 

PreMous Treatment 

A\ erage Amt 

Location 

Cramp 

Swelhng 

A enitis 

Pam 

Pam 

Tired 

Slough 

Cosmetic 

Disabilitj 

Ulcer 


Location 

Results 

Duration 


Heahng 


Hsmorrhage 





Fig I Histors form 


This tj'pe of patient generalh has large, dilated 
channels mth thick nails, rather than the usual 
superficial thin n ailed \ ancosities Man) of these 
thick nailed channels lie close to the ulcer, feeding 
Its penpher)', or, dipping beneath it, suppl\ mg its 
base These channels, nhich can be felt onl) b) 
deep palpation nith a practiced hand, must be 
injected, if healing is to be obtained, even though 
the injection must be made through thickened, 
indurated tissue 

Eczema Man) of the patients complained ot 
mild vancose eczema There nere 6 patients, 
hon ever, nhose chief complaint n as se\ ere eczema 
nith marked itchmg One patient (Fig 9) had 
had this condition for 8 )ears with no relief for 
an) period of time 


T-VBLE I — AGE ANT) SEX INCIDENCE 


Under 20 a ears 


Ca ei 

0 

20 to 30 


54 

30 to 40 > ears 


72 

40 to 30 \ ears 


88 

50 to 60 3 ears 


72 

60 to 70 3 ears 


3b 

70 to 80 3 ears 


3 

Total 


325 

Females 


225 

Alales 


100 

Total 


325 

TABLE H REASON FOR OPERATION 

Sj mptom 

Ca es 

Per cent 

Swelling 

195 

60 

Pam 

212 

65 

Tired 

254 

7S 

H-emorrhage 

15 

4 5 

Cosmetic 

30 

9 2 

Job 

25 

6 5 

Recurrence following operation 

19 

5 9 


These 6 cases required an aierage of four m- 
jecPons apiece of quimne and urethane, and all 
n ere completelv healed 

Phlebitis We beheie that a past histor) of 
deep phlebitis has been decidedl) o\ er emphasized 
as a contra-indicabon for mjecbon It has been 
stressed that miection is dangerous in these cases, 
as, due to the blockmg of the deep channels, the 
superficial \ eins are \ er) necessar) In our e-rpe- 
nence, honeier, ve have encountered onl) one 
mdiiidual with a defimte histor) of deep phlebitis 


TABLE m — 1 ARICOSE DICERS 

Ulcers at tune of injection 53 cases, 16 3 per cent 
Acerage duration of ulcer, 6 2 jears 
Acerage heibng time, 4.3 months 

Ulcers that had ne\ er healed, 27, the ulcer being present 
from I week to 30 j ears ° 

Se\ ere \ ancose eczema 6 cases 
Phlebitis, superficial 6 cases, deep 3 cases 


^erage time for healmg of ulcer after treatment, 6 weeks 
Ulcer reopened m 4 cases 
Di^bihtv 323 patients lost 6o dais from work 
toUowup exammaUons were made m 200 cases 61 
per cent ' ’ 

I^urrence of %ems found in 13 cases, 4 6 per cent. 

Wcers returned in 29 cases of 53 or 53 per cent 
Ulcers healed in 47, 88 7 per cent 
Ulcers improied m 6 


TABLE V — DAT V ON INJECTIONS 
Number of mjections 

20 per cent sodium chloride 
30 per cent sodium chlonde 
40 per cent sodium sahcilate 
Mixture 

Qumme and urethane 
A\ erage number of mjections 
Ploughs 

A\ erage time required for treatment— 3 iveeks 


^753 

igi 

25 

S06 
5 4 
iS 
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INJECTION TRLAliMINl 01 \ARICOSL MINS 
\ Report of Three Hundred Twenty Five Cases 
CARNES WEEKS urn D R STERLING MUELLER M D N V 


From h Fn S Cl II 

S O much has been \ ritten on the s bject of 
the injection tre-itme t of varicose veins 
that It \ ill not be the p rpose of this paper 
to re ev the lite ature This mcth d of treat 
ment is now recogn ed as being the best one for 
ridding the patient of varicose veins of the lower 
extrem t es True varicose ulcer and varicose 
ec ema can also be adequately treated through 
the obliteration of the associated veins The pres 
ent report deals v ith the results obtained in 325 
successi e cases of varicose veins treated in the 
Clinic f the First S gical Divn ion of Bellevue 
Hospital from November j 19 8 to September 1 
1930 Included m this paper is the report of a 
deathf ompulmona > embolus following ligation 
of both internal saphenou veins 

fg# ede?(g Tablelsho s that 49 4 percent 
of the pat ents 1 e in the age pe od between 30 
to 50 years No patients under 20 years of age 
ere t eated The oldest pat ent treated was 77 
years of ag 

Di t The a rage duration of the vancose 
V eins m these 325 cases w as ay ears The long 
est period of time a patient was afU cted was 40 
years 

Se Of these case 25 e femal s and too 
V ere males— a ratio of over 2 i 
Re n fo t tme i (Table II) Of the 325 
patients 60 per ce t compla ed 0/ va s de- 
grees f s elling 65 per cent of pain and 78 per 
cent of a t red f el ng in the legs Four and five 
tenth per cent e e treated beca s f ecent 
htcmorrbage from superficial varices Th (y pa 
tients mo tly w men were treated for cosmctc 
reasons 6sperce tweeyo ng men seeking cm 
ployment m the police f e nd post flSce dc 
partments h had prev 0 Iv bee jectcd 
beca se of varico e ems and 5 9 per c nt we e 
treated because of ecurrence following phlebec 
tomy — th interval varying from 1/ tojoyca s 
T 0 f the cases had had deep pfiieb t s 5 a d 
21 years ago respecti ely nd ere sue essfully 
treated both sho ng a ma ked decrease n the 
s ellmg of the aff cted leg S x cases h d had 
superficial phlebiU —the sh test inlerv I be 
tween the phleb t s and the njection beng 1 

iWieifceiCTablelll) Fifty th eorifia 
per cent of the cases had ope ulcers at the Umc 


e 19 B Ikv 8 Hes I 

of the injection The av erage le glh of time these 
ulcers had existed befo e treatme t as6 2\eafs 
the longest periotl 30 years and the si rtest 1 
seek 

One of the characte t cs of varicose ulce 
the tendency to reopen after heal g In a study 
to determine the lo gest period of time these 
ulcers re a ned healed before 1 ject on treatment, 
It was found that the av erage period of temporary 
healing by means of the various ntments sup- 
portive tondages and surgical procedures was 
4 5 months Twenty s e or about 50 per c t 
of the ulce s had never healed for any period of 
lime Forty seven that is 88 7 p cent healed 
Ith inject n the average healing time be g6 
V eeks All of the 6 r ma ng ca es showed some 
improvemeot 

S xly per cent of these cases returned to the 
followup Uncforobservation Thelongestpe od 
of bservation to date is 27 months the avera e 
12 months Four u) s reopened all of nh h 
had been treated ith salt solution— a sol tio 
wb ch we ha e since discarded as u satisfact y 
These ul e s were subseque tly ehealed throu h 
(he use of a quinine and uretha e lution 
Let us mention he e that a dry ste ile dr s g 
w th a compress on band ge a the 0 ly supple- 
mentary form of treatment used f r these ul en 
There i ere 4 cases n which Unna s paste band 
ges ere q ed 

An obvious contenti n 0 Id be that ma \ 
ulcers V ould heal i ilh comp ess on bandages 
alone The majority of our p t ents ho ever 
had been c ming t the clinic f ma y y ars 
und go g th sual 1 cal treatm nt comb ned 

nth comp es n b dages and the ulcers had 
ftcafed for only short pe od of time if at all 
There is no quest on but that ce tain tvpe of 
chronic leg ulcers are n t ame able to this f rm f 
treatment Wehavehdt refuse to t eat a small 
pe centage of ases f te si e ul erat n be 
causeofUiela k f bl palpable einswhch 
c uld be inje t d S me patients h wever with 
charactenst c b a n> cedema and no discernible 
VCDS e e p t to bed ith the J gs elevated 
\V th week the cedema had sub ded and the 
e at fa It could be jectcd We ha e had 3 
uch cases and ha e b n c e f 1 m sec n g 
heating of the ulcer 
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I’aticnt. 

\gc 

Sex 

Occupation 

Duration 

Operation 

Prexuous Treatment 

Location 

Spelling 

Pam 

Tired 

Cosmetic 

Ulcer 

Location 

Duratioa 

Healing 

Hiemorrhage 



This tjipe of paUent generallx has large, dilated 
channels mth thick walls, rather than the usual 
superficial thin w ailed x aricosities Alanj of these 
thick walled channels he close to the ulcer, feeding 
Its periphery, or, dipping beneath it, supplj mg its 
base These channels which can be felt onlj b\ 
deep palpation with a practiced hand, must be 
injected, if heahng is to be obtained, even though 
the injection must be made through thickened, 
indurated Pssue 

Eczema Iilanj of the patients complained of 
mild vancose eczema There were 6 patients, 
howev er, whose chief complamt w as sev ere eczema 
wnth marked itching One patient (Fig 9) had 
had this condition for 8 3 ears with no relief for 
am period of time 

T-LBLE I — A-GE LSTD SEX ECCIDEXCE 

Ca e> 


Under 20 j ears ° 

20 to 30 54 

30 to 40 j ears 7 - 

40 to 50 X ears SS 

aoto6oxears 7- 

60 to 70 > ears 5^ 

70 to So \ ears 3 

Total 3-5 

I emales ^-5 

Males 

Total 325 


TABLE n — REASON FOR OPERATIOX 


Sjmptom 

Ca es 

Per cent 

Swelling 

105 

60 

Pain 

212 

65 

Tired 

254 

7S 

H-emorrhage 

15 

4 5 

Cosmetic 

30 

0 2 

Job 

25 

6 5 

Recurrence follov ang operation 

19 

5 9 


These 6 cases required an average of four m- 
jections apiece of qmmne and urethane, and all 
were completelv healed 

Phlebitis Vi e bebeve that a past historj of 
deep phlebitis has been decidedlv ov er emphasized 
as a contra-indication for injecbon It has been 
stressed that mjection is dangerous m these cases, 
as, due to the blocking of the deep channels, the 
superficial vems are v erj necessarv In our expe- 
rience, however, we have encountered onlv one 
indivndual wnth a defimte history of deep phlebitis 


TABLE in — ^V ARICOSE ULCERS 

Ulcers at time of injection 33 cases, 16 3 per cent 
A\ erage duration of ulcer, 621 ears 
A\ erage heahng tune, 4 5 months 

Ulcers that had ne\ er healed, 27, the ulcer being present 
from I week to 30 v ears 
Sev ere \ ancose eczema, 6 cases 
Phlebitis, superfinal 6 cases, deep 3 cases 

TABLE I\ — ^FOLLOW -UP 

Average time for healmg of ulcer after treatment, 6 weeks 
Ulcer reopened m 4 cases 

Disabihtv 325 patients lost 60 davs from work 
Follow up examinations were made m 200 cases 61 
per cent 

Recurrence of vems found in 15 cases, 4 6 per cent 
Ulcers returned m 29 cases of 53, or 55 per cent 
Ulcers healed m 47, 88 7 per cent 
Ulcers improv ed m 6 


TABLE V — DATA OX INJECTIOXS 
Xumber of injections 
20 per cent sodium chlonde 
30 per cent sodium chlonde 
40 per cent sodium sahcvlate 
Alixture 

Qiumne and urethane 
Av erage number of mjections 
Sloughs 

Average tune required for treatment— 3 weeks 


2753 

245 

10 r 



S06 


5 4 
iS 
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F U! f ih ght 1 g D U > It h d 
h led Th I ? t t Id gthi 

be Th tot t ( qujQui d tb 

FUwpfCmth XJl llh aled d ncos 


whose veins we were um ill ng to mjeci In this 
case we c nstr cted the superhc al veins with a 
light compres ion bandage and instructed the 
patient to alk a d stance of everal blocks. Ths 
alkmg esulted m e^t erne pa n and cva ssof 
the lower leg whi h ho ved these sune ficialvens 
to be essential Other patients w th stm lar his 
tor> we e treated identically and returned from 
the walk ith a sense of added $ pport in tbe leg 
These were tected w th good results and a c m 
plete disappea ance of s elling nd pain 
On the other hand numerous cases of recent 
supe ficial phleb tis associated w th v ar cose veins 
ha e been refused treatment b> u and in (meted 
to return in I 3 ea — the sho test interval ef 1 
to be compatible \ ilh safety The da ger of in 
ject on after too sh rt an interval has been ade 



w U healed 



FgjUl fthlftlegf 8 jears Th 1 e«t 
tim t had h led m th Tb drauu th 

d peb Id t b! I ject with 
q d th dfUvrpSmtbIt bws 

th I « U b I d 

quatelv substant ated bv the fact that most of the 
few eported deaths foil wing this treatment ba e 
occurred n such infected cases 
It might be well to mention here the death of a 
patient w th a definite history of acute phlebiti 3 
months before h cb had confined her to bed for 
I month She was referred to us fo injection of 
her e tensi e va cose eins Treatme t was 
refused b> us because of the dange of pulm na > 
embolus She as admitted to the h spital ho 
ever b> another ph>s cian fori nation fbothm 
(e nal saphenous ven After an ne enlful 11 
day postoperati e course she was allowed up— 
andd edvviihm 2 h ms qutesuddenly Autopsy 
showed a embolus of the left b nch of the pul 
mona y artery th a thrombus fo malion about 
one in b in length above the 1 gatu e of the left 



Fb s p t ew f Fk 4 UI 1 1 ft 1 f 
d la y I jKt th qumi d tba 
d 9 m th5 f II w p sh w th I h led Tb t 
li es { th giiul ms see but w finn d 

idlik 





Fig 6 Ulcer of the left leg Duration 6 j ears Xe\er Fig 7 Ulcer of the left medial malleolus Duration 2 
healed Injections with quimne and urethane and 4 weeks Injections inth 40 per cent sodium sahcvlate and 
months’ follow -up qumme and urethane Fourteen months’ follow-up 


internal saphenous vein We feel that ive cannot 
overemphasize the importance of the danger in in- 
jections and still more in saphenous hgations fol- 
lowing a recent acute phlebitis, as the deaths from 
pulmonary embolus that have been reported fol- 
lowing ^ aricose \ein injection have occurred usu- 
all\ m such cases 

If It was dangerous to inject such a case, it was 
many times more dangerous to ligate the saphe- 
nous veins 

Injections A total of 1,753 injections were 
made in 325 paUents — an average of 5 4 injec- 
tions for each case One patient w ith very exten- 
sive xaricosities required 43 injections, though 
many' cases required but a single treatment 



1 8 Small ulcer of nght external malleolus Duration 
S months LxtrLmeh painful Injections w ith 40 per cent 
sodium salicj late I’hotograpli 4 raontlis later Followup 
of I a ear 






Twenty per cent sodium chlonde was gix en 245 
times and 30 per cent sodium chlonde 191 times 
This w as the &st solution used by us Its use was 
abandoned, however, when we found that the 
vems became recanalized after a short mteraal 
In many cases this solution, instead of formmg a 
thrombus which entirely filled the lumen of the 
vessel, caused marked thickemng of the vessel 
wall wnthout obbteration, thus rendenng further 
mjecuons with other solutions more difficult 
We did not find this to be the case wnth other 
solutions 

Forty per cent sodium sabcylate was used 483 
times We find this an excellent sclerosing agent 
used in 5 cubic cenUmeter doses, with both ra- 



9 varicose eczema of the kflhg Duration S\ ears 

^ healing at an\ time and intense itclun„ One lar-e a ein 
nntn ejections of 40 per cent sodium sahralate 
low up^ condition. Fol- 
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pidity and su eness of action Its one great d s 
advantage is the great seventy of the cramp 
hich accompan es ts use — more sescre than 
nilh the use of any other solution A ould svs 
temjc reaction accompan ed b> d mess and a 
general feel g of malaise is not uncommon One 
Oman de\ elope! a rather marked skin erupt n 
i itF s^etl g f face lips tongue and hands 
t hi h subsided after 3 days 
A mixture f s per cent dextrose and o per 
cent B d um chlor de used twenty li\e t mes 
but the res It btained ith it e inilar to 
th se obtaine 1 th hypert me sod um chi nde 
Oum e and urethane cub c cent meter 
d ses has bee ed 806 times and ha be me 
xery defnilely the It n of ch ice S me peo- 


F g 3 S ft 6 jrct f q um and 

Iba 


pie are sensitve to quinine hotxever and pre 
Mous to injection such a histo y may be elic ted 
Animm diaie coryza with coughi ga dsneezi g 
IS occas onally see but usually lasts but a short 
t me 

5 lou(ls On f the most unpleasa tcompica 
tions of the inject on treatment is the occasional 
occurrenc f sloughs For the most part ho 
e\er their oc u e ce is due to an er r in tech 

que le either a perivascula inject on is made 
Of leakage ccurs after the thdra al of the 
needle A no ce therefore in lea mng t give 
the t calment is qu te 1 kely t have this occur 
Ob louslv a teaching cl c here internes are 
being trained n th s procedure the per e tage of 
sloughs IS inevitably comj arativ 1 \ h gh This 
acco t f r the I rge number of si ghs in our 
senes a d in the past y ar 1 t two small 
sloughs ha been caused by ur elves 





f sol m sal y 
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Fig 15 Four months after 7 mjections of 40 per cent 
sodium sailed late and 3 of quinine and urethane 


In all tte had 18 sloughs Most of these were 
less than i centimeter m size, and caused verj 
little trouble or pam to the patient No large 
sloughs requiring surgical excisions occurred The 
greatest number det eloped after the use of salt 
solution, w hile onlt 3 occurred after injections of 
the quinme and urethane 

The a\ erage healing time for the sloughs in our 
senes was ii weeks The ordmars slough, after 
the surrounding inflammation has subsided, is 
non-painful and is best treated w ith bland oint- 
ments Later, when the slough has separated and 
granulations are appearing, a stimulating oint- 
ment IS reqmred 

Perioemtis The peri\enitis, which is so apt to 
occur following the injection of large \ems, we 
believe msures an excellent obhteration The 
area imohed is red, tender, and sometimes 
swollen This condition usuallj subsides within 
3 to 4 dais and in \er\ few cases wall it be so 
severe as to require rest and 1 et dressings 
have found that a stronger reaction results from 
salicv late than anv other solution 

Disability We have attempted to discover as 
accuratelj as possible the amount of time in dav s 
lost from work bv the patients, due to pain and 
discomfort, and we have found that in the 325 
mdivaduals the total number of davs lost from 
w ork w as 60 The shortest time lost w as i dav , 
and the longest 2 weeks The latter patient was 
suftenng from 1 slough which occurred in the earlv 
daj s of our experience These 60 dav s are aU in 
marked contrast to the 6,825 dajs which would 
necessarilj be lost b> an equal number of patients 



Fig 16 Three months after 3 injections of quimne and 
urethane and 3 of 40 per cent sodium sahcvlate Xote the 
appearance of enlarged v eins of the nght leg m the later 
photograph 

undergoing phlebectomj — allowing onlv for the 
21 davs in bed after operation, let alone con- 
valescence 

There has been in our senes no mortahtv, no 
case of infection, and no other unpleasant com- 
plication beside the recorded sloughs 

Time for treatment The av erage time required 
for obhteration of the offending v eins was 3 weeks 


TECHNIQUE OE INJECTIOX 

I\Tien the paUent is first admitted, a historv 
form, as shown m Figure i is filled out, and the 
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offending veins and ulcer if present are marked 
on the diagram A physical e ammation is done 
on!> m those cases in i h ch a cardiac or nepbntic 
condition is suspected \\assermann tests are 
made on all ulcer cases and photographs are 
taken both before jection and after a follow up 
of 6 months 

We p efer to treat varicose veins ass cated 
with pregnancy ith supporti e bandages rather 
than to run the sk of abortion — a very probable 
sequence of repeated i jections of q n ne and 
urethane or salicy late \\ e al o find it inadvisable 
to inject veins during the first fev days of men 
struation as it usually increases dysmenorrhaa 
and Its accompanying symptoms 
W e belicv e that m a large cl me the simpler the 
technique the better the results 
A 5 cubic centimeter hypolermic s\ nge is 
used It s important that the needle be sharp 
short beveled and of small bore 
As the current of blood in the majority of cases 
» fiom above downward we find that the most 
satisfactory point for the first injecuon s in one 
of the protimal groups of ve ns 

Patients ho have small or medium sized eins 
are injected while sta d g then placed m a bon 
zontal position for 5 minutes Those pat ents 
whose e ns a e 1 ge are usually injected v hile 
prone to obtain the collapse of the veins s that 
the fl d may e e t ts maximum effect on the 
endothel um of the vein without too m ch dilu 
ton In each case the nee lie is left > stifor 
to 3 minutes to enable the injected fluid to v ork 
on the ntima of the 1 op inje ted Afte ts i ith 
dra al to pre ent leakage firm pressure is ev 
e ted at the site of injection UTienever there is 
anv susp c n of ch leakage outside of the ein 


however 5 to 10 cub c centimeters of normal 
saline solution is injected about the site f the 
original injection If pressure is applied too ea ly 
the sclerosing agent is diffused too apidly 

Fdl&w up Of 325 patents treated 200 
approx mately 6t per cent returned for follow p 
e aminati o The pe od of t me elap ng ra ges 
from I to 7 months Fifteen of these patients 
had developed a recanalization of the injected 
ve ns These ere all cases as p eviously stated 
hich had been injected with jo per cent or 3 
per cent salt soluti n Me have seen no h 
recurrence f Mowing salicylate or quiru e and 
urethane injections E ght cases needed furthe 
treatment s mply because small veins had not 
been treated and had d lated m the interim 
COVCtU IONS 

The injection t eatment is the safest and 
surest meth d of ridding the pat e t of va c se 
eins h<Q mortality sh uid occur if cases suffer 
mg from recent superficial pWeb tis ait excluded 

2 This IS an effect e method of treating van 
cose ulcer nd varicose eczema In our series 83 
p r cent of such cases we e healed and remained 
so accord ng to our follow up obsenat 0 s 

3 The technique should be s mple and s le 
injections at each t e tment should be given 

4 Qu n ne and urethane is our soluti n f 
choice because of sureness of re Its and ab enc 
of cramp Fo ty per cent sal cylat salsoasplen 
dd scleros g agent but severe cramp acc m 
panics Its use W e find 20 to 30 per cent sail a d 
de Irose and saline im. t es u atisfactory sol 

t ons for injections as they are mo e apt to cau e 
sloughs and too they account for the entire n m 
her of recu ences n t d at follow up 
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THE NECESSITY FOR BRONCHOSCOPIC EXMIINATION IN 
DISTINGUISHING PRHMARY CARCINOI^IA OF THE 
BRONCHUS FROAI SUTPURATWE DISEASE 
OF THE LUCSTGS 

PORTER P ^ INSOV, D , F ACS, Rochester, Mivsesota 

ion of Medicine The YlaA o Clinic 


O bstruction of the bronchus is almost 

alwaj s follou ed by suppurati\ e disease of 
the lung YTien the obstruction is re- 
moved, the rapidit> of resolution of an infiam- 
matorj pulmonarj process is remarkable This 
IS stnkingl) illustrated m case of foreign bod\ m 
the air passages vhere suppurative processes be- 
gin soon after aspiration has occurred and usualh 
resoh e with great rapiditj after the foreign bod\ 
has been remo\ ed e\en though it has been present 
m the lung for months or tears IITien one re- 
members the fact that pnmart mahgnant disease 
m the lung usuallj begms in a bronchus and 
produces bronchial obstruction, it is not strange 
that the sjTnptoms of primary bronchial carci- 
noma should resemble those of pulmonary abscess, 
bronchiectasis, or empjema 
In a recent review of 71 cases of bronchial 
carcinoma, proved by tissue removed from the 
bronchus at bronchoscopic examination, I was 
greatlt impressed with the fact that m many 
cases the chmcal and laboratory exndence sug- 
gested that the lesion nas inflammatory onh 
It IS, of course, quite impossible to distinguish 
carcinoma of the bronchus from an inflammatorv 
lesion in the lung or pleura by the history or b\ 
general examination, roentgenoscopic examina- 
tion m 23 cases shoved evidence of abscess or 
bronchiectasis only Fexer vas present m more 
than half of the cases (38) and the leucocy tes 
numbered more than 10,000 m 31 cases The 
highest leucocyte count vas 22,500 

There is no better method of making a positix e 
diagnosis of pnmary bronchial carcinoma than 
by' remoxnng a specimen of tissue through a 
bronchoscope from a bronchial lesion Exen in 
the presence of metastasis to the cervical or 
axillary lymph nodes, bronchoscopic remoxal of 
tissue from a bronchus is preferable to the 
surgical remox al of a Ixnnph node for examination 
In manx instances, an mflammatorx bronchial 
lesion max haxe the gross appearance of carci- 
noma, the rexerse is true also Therefore, one 
should remox e tissue for examination from exery 
bronchial lesion it malignant disease is suspected 
and I may add that carcinoma of the bronchus 


should be suspected vhenexer the bronchial xxall 
is infiltrated 

It has become almost a routine procedure in 
The Maxo Chmc to subject to a bronchoscopic 
examination exerx patient vnth cough and ex- 
pectoration or pulmonary hsemorrhage, if the 
usual methods of examination haxe faded to re- 
x'eal the presence of tuberculous disease in the 
lungs Failure to adhere to this procedure xnll 
result m delay' in diagnosis and misdirected 
surgical treatment 

For the purpose of illustrating some of the 
difficulties mx olx ed m the diagnosis of caranoma 
of the bronchus, I am presenting the foUoving 
cases 


Case i A man aged 30 x ears, came to the chmc July 
25, 1928 He had been well until Apnl, 192S, when an 
acute cold de\ eloped with cough, chills, fex er, loss of weieht 
and strength, and the expectoration of sputum streaked 
with blood About 5 weeks before admission to the dime, 
his condition became worse and there was considerable 
dxspncea and pain in the left side of the thorax July 6 
1 portion of a nb was resected elsewhere Xeedles were 
inserted into the lung but fluid was not obtained 

Examination rexealed diffuse infiltration in the lower 
lobe of the left lung with exudence of thickemng of the 
pleura (Fig i) The temperature ranged from loi to 
102 degrees F and the leucoextes numbered 17000 to 
iS,ooo The left side of the thorax xxas aspirated at four 
points around the scar of the prexaous operation, xnth 
negatixe results August 7, a bronchoscopic examination 
was made and an infiltrating ulceratmg le=ion was found 
in the bronchus to the lower lobe of the left lung A spea- 
men of Us=ue was remox ed for microscopic examination 
^d prox ed to be a squamous cell epithehoma, graded 4 
The patient died at his home in December, 192S Post- 
mortem exammation rexealed mahgnant disease through- 
out the left lung without an} e\ idence of metastasis 
T I 'v ^ ^ ^0^ 57 xears, came for examination 

July 1 1, 1930 Since the age of 10 years, he had had a 
cough, expectoratmg a moderate amount of sputum At 
assoaated xnth considerable pam 
m the thorax particularlx on the left side At the age of 
30 the pam in the thorax disappeared but the 

cough pereisted Four months before admission to the 
“ntracted a sex ere cold, which was accom- 

sanatonum for about 3 months and after pus had been 
mspimted from the right pleural caxitx a diag^ol w is 
made oi emp\cma on the nght side 
The patient was thm and pale'and had lost 20 pounds 
‘be thorax rexealed d^es= 
absent breath sounds, and absent xocal rremitus oxer the 
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Fig 4 Extensive pleural thickening on the nght side 
nia> he noted This is apparentlv associated vnth effu 
Sion 


Fig 5 Infiltration in the upper lobe of the right lung, 
apparentlv an ab'cess, with bronchiectasis at the base of 
the left lung 


in 1924 from which he had recov ered completelj \ second 
attack began March 8, 1927, and he was acutelv ill for 
9 weeks Follovnng this there was continuous fever, pain 
in the right side of the thorax, cough, and expectoration 
A diagnosis had been made elsewhere of pulmonarv 
abscess, and bronchoscopic drainage was attempted with 
out benefit Lipiodol was injected into the lung and the 
patient was informed that a cavitj was seen 

Examination disclosed infiltration in the base of the 
right lung with ev idence of a pulmonarv abscess and prob 
ablj empjema There was moderate secondarj ansmia, 
leucocjtes numbered 21000 Roentgenograms of the 
thorax disclosed an abscess in the lower lobe of the right 
lung with areas of bronchiectasis in the lower lobes of 
both lungs and thickemng of the pleura on the left side 
(Fig 3) Bronchoscopic examination disclosed an ulcerat 
ing lesion occluding the lumen on the bronchus to the low er 
lobe of the nght lung and tissue remov ed for examination 
was reported to be squamous cell epithelioma graded 3 
Roentgen therapv was earned out at the patient s home 
in conjunction vvath radium introduced through a broncho- 
scope directlv into the growth ^larked temporary im 
provement followed this treatment with a gam of 40 
pounds in weight The patient is still liv mg his health 
apparentlj is failing 

Cvsi 4 V man aged 47 'ears was admitted to the 
clinic Mav 1920 He had been well until Februarj 1 
19 0, when his temperature roae to 103 5 degrees f- 
kfter the fever had persisted lor 2 weeks without other 
sv mptoms it was decided that numerous abscessed teeth 
were responsible for it and thev were extracted Tor a 
week after tlus the patient was free Irom fever, it then 
recurred and when he came to the dime the temperature 
was 102 degrees F He had lost 60 pounds m weight and 
his strength was correspondmglv reduced 


Examination disclosed a moderate amount of dvspnoea 
but no other pulmonarv svmptoms Marked dullness to 
flatness of the percussion note was observed on the nght 
side of the thorax below the second nb antenorlv with a 
diminution in breath sounds and absent vocal fremitus 
over the same area \ small Ivmph node was found in 
the nght axilla 1 here was moderate secondarv an-emia, 
the ieucoev tes numbered r r 500 Roentgenograms of the 
thorax rev ealed thickemng of the pleura wath fluid on the 
nght side (Fig 4) Because of the insidious onset of the 
illness, the thagnosis of malignant disease in the lung was 
considered, but it was thought advasable to perform 
diagnostic thoracentesis 




and i,Soo cubic centuneters of thick creamv greenish pus 
was withdrawn, a catheter was inserted for further irngi- 
tion of the cavitv Culture of the pus showed the presence 
of diplococcus pneumonin (tvpe II) \n mflammatorv 
tvpe of lymph node was removed from the ri5,ht axillarv 
region Mter a month of treatment the patient was per- 
rnitted to return home until August 20 1920 Shortlv 
after Ira vmg the chnic he began to cough and to expecto 
rate blood stained sputum, on one occasion, he spat up 
about 15 cubic centimeters of blood AITien he returned 
for re examination it was decided to perlorm an open 
operation on the empvema cavitj and this was done 
vugust .4 wath the resection of two nbs Following this 
the ravitv became progressiv elv smaller but in spite of 
satisfactorv improvement in the local lesion the patient s 
general condition became worse December ii, broncho" 
te'faled an extensive epithelioma 
TOmpIetelv occluding the lumen of the nght mam bronchus 
removed for microscopic examination which 
revealed squamous cell epithelioma, graded 4 Deep 
roentgen rav treatment wus instituted but the patient died 


SURGER\ GYNECOLOGY AND OBSTETRICS 


t n 


5 d 4- 


9 7 H b d b w II 1 1 4 y 

ira ted Id wh h w ( 11 wed by \ 
lat d w th *p to t f p f m t 
prul tptm Ilhdltjpo d wght 
e wi R p g ly w k Aft d g 
bsc Ih pp J b f tb 73gbt I II : 

h db mod 1 wh e t II p th t kby i i 

t th pl 1 ty Th uil d p t I 
J p ly w th t y b f I es It 
At th 1 Ig scop 


f bl t 


1 b 


PP 


f th 


bsc 


«d soo d th w 1 w grad I CT 

Cp miti did mdratd 

h t tb 1 ft d d bscess t !i 

Ih PP 1 b f th gbt I g wh h th 

p rated F II w g th t tm t th pst i 
m what mp d \ d bw h sc n 

t w md9d>It dt 

th b h t th ppe 

Tl p ed t be sq m 

y wa adm I cd t th 


THL PELVIC DIAPHRAGM IN THE FEM\LE— ITS FORM FUNCTION 
AND A METHOD Of REPAIR TOR LACERATION^ 

HOWARD HILL MD FACS t> DWIGHT T \A\ DEL M D K s« Cn Mssocb 


T he female pelvic diaphragm is of such great 
importance in the (uncti a of cbiWbearing 
and Its attendant after results that lor the 
past centur> t has merited the attent n of the 
anatomist and the surgeon Numerous descnp 
tions hate been ritten conce n ng the anatom> 
f this reg on but since artefacts due to part 
lion hav e not been recognued many of them have 
been me rect Inorde to apprec ate tbesignifi 
cance of the pelvic d aphragm a re e v of Hs 
clevel pment is n t amiss 
I the proce of e olution Nature has mad a 
seriesof phvsioloc cal e per ments and (heresults 
are ombined nthep ent day types which have 
survived In the log fish Sc\U m canutda th 
pel eg rdleisa t ans erse bar of caruJjge placed 
anterior to the cloac nd it is connecteJ to the 
vertebral c lumn by a portion f the late allr L 
musculature hich extend for ard fr m the U 1 
into the bod> WTiere th muscle passes o cr the 
p 1 bar a p rtion of the 1 ermost fibers ate 
attach d to th a cart lage Th t and of muscle 
fber of the vent at tail mu lature r ns f m 
beh nd for d t the pel c b r and t called the 
caudopel m cle Behind the cloaca thecaud 
pel ic strao 1 borders up n Is fellov f the oppo- 
site side and as the pel cb r sappr ached thes 
strands d ge s m h t to surround the I 
cal opening Th s h hes a pelvic d aph gm 

carcelv exists 

Fvolut n f tie pel h j r cee ! d f rlh r n 
tic amphil a Ihe ileu in the silama <1 r 
art culaied to the rib f the si gle sacral erteb a 
thereby maDng poss ble a to a d f o m era t 

rr.»c d b»f b V M S pc 1 «« O. 


upon the sp ne In the men b anchus there is no 
sphincter cloacs hove er si ce the animal is 
ent ely aq t c the absence of this mus le 
easily understood The salamander is terrestr al 
and n this an mal th sphincter cloacte is ah enL 
The lack of a sph cler musd e pl ned by the 
presence of the ell developed caudopelvic m s 
cl s The e muscles arise m the med an line of the 
tail and (hey insert on the p I ac plate such a 
manner that their mne borders are m appo lio 
When they contra t svnehr nously the p 1 ic 
plate sfi-x^by the recti a dthed aca is I ilater 
ally compres ^ Iherebv ccl d g Us pening 
In rept 1 sacral ertel rs appear h ch a e 
bound t gether by fib ous tissue The pel i 5 
c ropleted infe i ly by the rt culation of the 
IS h al and p b c bones v h ch f m a media 
symphysis The caudopel c muscles a e well d 
vel ped nthelisards namely igua a Instead cl 
a s gl muscle as n ome of the lower verte 
hr te to ell de I ped caudopel c mu cles 
are present The e muscles arise in the tail / om 
a e tcnsi e g and as they extend for ard 
they rapidh dm sh in size giving ns to a W 

don hich 1 serted on the ventrolater 1 aspect 

f the pub A these muscles travel forv arl the 
cloaca IS sU I d between the r medial b ders 
\ compa of the anatomical co d t o n 
eptles SU hass-I ma deranligua comi net 
th a study f th m de of I fe i d cates that 
il luti nin t tueisc 11 yam cross 

mg alactivitva d h g n ej atio Th 

croc d le presents mo e ad ced str ctu es lha 
gu a Th caudopelvic muscles aie poorly 

K WCIT SIuMun Dtc mbt d 
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developed and Iheir function m part has disap- originate in the tail and are inserted m the pehis 
peared since the pelvas in the crocodile is com- This difference is due to the fact that the proximal 
pletely ankvlosed to the spine These muscles portion of the tad, in non-mammahan \ertc- 
exist onlj for a pressure effect on the pehne cavitj brates, is rigid in the dorsov entral plane, being 
and cloaca, as thej are inserted x^ery close to the onlj freelj mo\ able from side to side, w hde the 
midline of the pehns Hence a rexnew of the pehns, excepting in the crocoddha, mox es to and 
increasing complexity m the mode of life, from fro upon the sacrum Houexer, the tail when 
fishes to reptiles, indicates that the muscles which present in pronograde mammals is mox able in all 
close the pelxnc outlet are maintained for the most directions and the pelxns is fixed bx bonx ankx - 
part wholN for a pressure effect losis to the spine Hence, m mammals these 

In the great majority of terrestnal mammals, muscles should be desenbed as arising from the 
three pairs of muscles, connecting the pelxns w ith pelxns, since that is the more stationary point 
the tail, form an efficient closure of the pelxns There is a point of significance m the method of 
These muscles, which m the lower x^ertebrates insertion of these muscles in the mammahan and 
were named the caudopelxnc strand, are now des- non-mammahan x'-ertebrates In fishes, tailed 
ignated as the pubo-iho and ischiococcygeus mus- amphibians, and reptiles, the caudopelxnc muscles 
cles In pronograde primates these pelxnc floor are attached to the tail at a considerable distance 
muscles exist as well dex'eloped muscular sheets from the pelxns, and the> are nearl> m the same 
placed m two layers on each side of the pelvic straight Ime as the recti muscles Thus, the 
caxnty The mner lajer consists of the ihococ- caudopelxnc muscles appose the pull of the recti, 
evgeus and pubococcygeus, which in man form in other words, the two groups of muscles acting 
the lex^ator am muscle The outer la>er, or ischio- sjmchronouslx , fix the movable pelxns How ex er, 
coccjgeus, represents the coccjgeus muscle of in pronograde mammals, such as primates, where 
human anatomy the pelxns is permanentlj fixed, the attachment of 

The iliococc) geus and pubococcx geus form a the caudopelxnc muscles has mox ed forw ard to the 
continuous sheet, the posterior margin of the one tail root, so that mstead of being in the same 
being contiguous with the anterior margin of the straight line as the recti muscles, thex are at nght 
other The pelxnc line of attachment extends angles to them 

along the internal aspect of the pubic sjnnphx sis Bx some wnters the pelxnc floor muscles are 

in the whole of its extent, and along the ihopec- considered to function as tail-moxnng muscles 
tineal hne as far dorsallj' as the spme of the Hoxxexer, in the ungulates which haxe a freelx’' 
ischium The fibers conx erge from this wide origin moxmble tail, the pubococcj geus and iliococcj geus 
andthej pass backw ard and upward to be inserted are lacking xxhde m the carmxmra, in which the 
into the x^entral rmdlme of the root of the tad tail is mox able, these muscles are present There- 
The ihococcj geus at its insertion ends m a fascial fore, efficient movement of the tail does not de- 
strand placed lateral to the pubococcygeus mus- pend on the presence of pubococcx geus and iho- 
cle These tw'o muscular sheets together, one on coccx geus muscles, since this mox ement occurs m 
each side, form a funnel shaped closure of the their absence Furthermore, a well dex eloped 
pelxns from the abdormnal caxntx to the penneal ischiococcygeus muscle is present in carmx ora and 

region Lt their ongin and insertion the ihococ- ungulates, but it has no effect on the distal and 

cx geus and pubococcx geus muscles are attached most mox able part of the tail 

to the imdline and are in apposition with each Since, m the taded mammals, the pelxic floor 

other Throughout their course they are sep- muscles are said to be tad-moxing in function it is 
arated only bx the rectum and urogenital pas- assumed that wnth the degeneration of the tad 
sages, which leax^e the pelxnc caxnty by passing these muscles hax e also deteriorated In man the 
between them Toward the outer side of the pre- tad has degenerated, therefore, it is assumed that 
viously mentioned muscular layer is the ischio- the homologues of these muscl^ hax e also shared 
coccygeus muscle, the thickness of which xaries m in the degeneratixe process The theorx is ennd 
different species It anses from the ischial spme but the assumption is fallacious In man^thp 
and is inserted into the lateral aspect of the tad representaUves of the true tad-moxnng muscle 

In the pronograde mammals, the pelxnc floor 
muscles hax e been described as arising from the 
pelxns and being inserted onto the coccygeal 
xertebne On the other hand, m fishes, amphib- 
ians, and repules the caudopelxnc muscles 


ffie coincident loss of the tad, while the pelxnc 
floor muscles, although considerably changed are 
markedly dex eloped By a study of the exolution 

1° fishes, amphibians, 
and reptdes, it is seen that their function is not to 



no 
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move the ta I but to fix the pelvis andt fu ction 
n the production and mante ance of normal 
V sceral pre sure In mammals these muscles have 
the same act on and in man eventh gh the tail 
h d generated the\ funct n perfect!} H 
e er m ta led mammals the e m s tes maintain 
increased v sceral p ess e one of two ays 
e the b> dra ng the root of the ta I aga nst th 
perineum r when the ta I held m cstcns on by 
the d sal sac o cc>gei the> s mult ne uslv in 
c ease the contract on 

Until the p 1 s in the p 0 e f evoluton 
becomes fi mlv fixed the muscular a ngeme t 
as t ccurs n hshes rept 1 nd amphib an ap 
p ars log cal Ho er the real n for su h 
an adjustment appea hen the pel s b c mes 
f ed nd e p c llv is th s t ue n man n th the 
as umpt n of the up ght pos t on At ibis t me 
the e mu cle cross the pel ic outlet n the sho t 
e t route po s bl occlud the pelvic out! t and 
play a pa t n the maintenance of e al 
p ess e Thus th gh ut th e lut o f 
m mm Is e find that the pelvic flo muscles a e 
not dege erat d tail m g muscl and th t 
these muscle st fo the product n and 

ma ntenanc f a f equentlv ecurr g ncreased 

see al press e 

The p 1 IC floor a th ck ompact m s 
t aversed bj cl fts o va It the Us of hch 
are no m 11> m c ntact b t hich open fo the 
pas a of mater 1 thr ugh their hann 1 The 
pelvic flo r Ecl de all the ft structu wb ch 
close the outlet of the pel ns In the human sub 


ject the assumpi n f the e ect posture neces 
tales ce ta n modifications and here the functio s 
fthepelv cfl o are different from those fou dm 
animals m wh ch the lo a o£thebod> sho 
ntal In all mammals the clos e of the clefts n 
the peh floor bta ned bj the actio of 
muscular fber and the mas f rmi g the pel j 
floor s n t mplest fo m comp sea f m 8 le 
connective tissue a d sk n Hen the layer s 
la gely sphmete ic in action and the efore i n t 
verv efficenta as pport 
In these an mals who ha e assumed the upr ght 
pos t n a further mod fication f the ah e 
simple p Iv fl or has occur ed In add t n to 
the layer of sph ct c muscl an the gr up 
5 pp t e in action and attached to the alls f 
thepel ccavity isdevel p d whchfo msawide 
muscular d ph agm In th human subje t th 
d phragm 1 de thelevato esamandcocevg i 
m Is Thus th h ghlv sp c alized pel ic fl or 
CO s t fa compa t mass in hich two d t net 
strata f muscles m y be d Serent at d The 
upper lay s pporli enfnctnf macm 
plete pel c d aphragm the nfen r ec t d for 
the purpxi f control f ms the ph cte s h ch 
urr und th peni g f th ca al whch 
pe f rate th floor in o de to ch the xter o 
These g o p £ mus le e d ff e t n fu ct on 
and mo ph I y Th phmete gro pi d n ed 
from the p mitive ph cter 1 acs whle the 
mu les fthepelv] d aphragm thel vato sa i 
and c ccygei mu cles a e tr ced t the p Ivis 
moviBg muscle f the low e mmal 
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Fig 4 Fig 5 Fig 6 


Fig 4. First suture m the levator muscle is tied The stitch ma> be inserted at the upper portion just under the 

second suture now passed through the lower portion of the skin at the junction of \ aginal mucous membrane and 

levator and a portion of the sphincter am muscle included vulvar skin \n interrupted or contmuous suture mav be 
before the suture is tied used 

Fig 3 Closure of the tngone The suture ma> begin at Fig 6 Approximation of the skin bj continuous ov er- 
the lower portion of the tngone as shown, or the first and-ov er or mattress suture 


The pelvnc floor in tie adult human female con- 
sists of two segments or planes The supenor 
plane, or pehnc diaphragm, is composed of the 
paired levator am muscle with its two investing 
fasciEB The upper one is the rectovesical fascia, 
or fascia diaphragmatis pelvis superior, and the 
lower layer is the anal fascia or fascia diaphrag- 
matis pelvns inferior The infenor plane is limited 
to the urethral tnangle and is known as the 
urogenital diaphragm or trigone, which is com- 
posed of the deep transverse perineal muscle and 
two lavers of fascia 

The supenor and infenor lav ers of the tnangu- 
lar ligament or urogemtal diaphragm are homol- 
ogous with the obturator membrane, and thev^ are 
a part of the hgamentous w all of the pelvas The 
ligament, tnangular in shape, extends completelv 
across the pelvnc arch from the antenor margins of 
the ischial tuberosities to near the sjunphvsis 
pubis, at which point is found the dorsal vein of 
the clitoris The two la>ers of the tnangular 
ligament are fused at their base and apex The 
muscular compartment between these sheets is 
composed of the sphincter urethrse m the anterior 
portion while the posterior part consists of the 
deep transverse penneal muscle which is inserted 
into the penneal center, and acts, to some extent, 
as a tensor fascise These three lavers form a 
strong musculofibrous plane attached to the bones 
of the pelv ic outlet and placed beneath and paral- 
lel to the puborectahs muscle, for which it serves 


as a support The triangular ligament is per- 
forated bj the urethra and v agma 
The levator am is a paired muscle which is 
dmded for description mto an antenor portion 
the puborectahs, and a posterior portion, the 
ihococcvgeus The puborectahs anses from the 


VI. LJ-iv uucpuuiL uuiie ana iS 

separated from its fellow of the opposite side bv an 
interval of 2 centimeters The muscle is a broad, 
flat bundle about 2 centimeters in width and it 
passes downward and backward along the side of 
the vagina, where it divndes into two portions 
The innermost divnsion, the lev ator v aginm, con- 
tinues backward and downward imtil it riches 
the postenor margm of the urogemtal tngone 
At this pomt, the muscle turns sharplv downward 
and inw ard and forms a loop with similar fibers of 
the opposite side, m the space between the lower 
end of the v agma and the terminal portion of the 
anal canal As the levator vagmae turns in 

S Jts outer 
side a thick bundle of fibers which run mto the 

angle of the sphincter am muscle Some of these 
bers are contmuous in the antenor extremitv of 
e sphmcter am as far as the median line The 

puborectahs muscle con- 
Unues backw ard, passmg w hoUj abov e the sphinc- 

?d 7 b'eb^'^ the opposite 

side behind anal canal at permeal flexure level 

Iml ^ contmuous 

hue from the arcus tendemum musculus levator 
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move the tail but to fx thepeMs andtoluncton 
in the production and ma tenance of n mal 
visceral pressure In mammals these muscles have 
the same action and in man even though the ta 1 
has dege erated the> function perfectlj Hot 
ever n tailed mammals these mu ctes mainta n 
me eased visce al pressure in one of tn a>$ 
either b> dra ing the root of the u 1 against the 
per neum or when the tail is held in extens n b> 
the dorsal sacrococc>gc the> simultaneous!} n 
crease their contraction 

Until the pelvis in the process of evolution 
1 ecomes f rmly fixed the muscular a la gement 
as It occurs in f shes reptiles and amphib ans ap 
pe logical Ho e c the real rea n for such 
an a Ij stme t appears when the pelvis become 
fi d and e pecialh is this true n man v th the 
assumptio f the upr ght position At this t me 
the c mu cles c oss the pel ic outlet i the sho t 
est I ute p ssible occlude Ihe pelvic outlet and 
play a pa t in the mamte ncc of v e al 
pressure Thus th o ghout the c olutio f 
mammals efi d that the pelvic flo muscles a e 
not degene ated tail mo ng muscles and th t 
these muscle e ist for the prod cti n and 
maint nance of a frequently recurr g ncrcased 
nsceral pressure 

The p Ivic fl r is a thick compact ma 
tra er ed by clefts or aults the alls of h h 
are normally in contact but hich pen fo the 
pa sage of mater al through their channel The 
pelvic floor includes all the soft str ctures which 
close the outlet of the pel as In the human sub- 


ject the a s mpt on f the erect posture necessi 
tates certain modifications and here the fu ctions 
of the pelvic Boo a e different from those found 
a mais in v hich the long a is of the Ixidy is hori 
aontal Inallcn mmalstheclos re of the clefts in 
th pel ac floor is obta ed by the action of 
muscular fibe s and ibe mass forming the pelv c 
fl r IS in its simplest fo m composed of muscle 
connect! et sue and skin Hence the layer i 
fa gely sphinctenc n action and therefore is not 
very £Bc ent as a suppo t 
In these animals v no have assumed the upr ght 
p t n a furthe modification of the above 
simple p !v c floor has occurred In add tion t 
the layer of phinctenc muscles another gro p 
pp tive in act on and attached to the alls of 
thep 1 c cavity isde loped which forms a vide 
muscula d aphragm In the human subject this 
daphragm cldesthelev tores am and coccygei 
mu cles Thus th highly special ed pelvic floor 
CO s t f a comp t mass in which t o distinct 
strata f m scles may be d fferentiated The 
pper lay s pporti e n function forms a c rn 
plete pelv d phragm the inferior executed for 
the purpose fc ntr 1 fo ms the sph ncters hch 
IT nd th penings f the canals h ch 
p rf ate th fl m ord to reach the e ter or 
Th se group f muscles a e different i function 
d morphol gy The sph ncter gro p is de i ed 
f m the pnmit e sph ter cl ac® whle the 
muscles fth pelvic d aph agm thelevato esani 
and occyg muscles a e traced to the pelv s 
moving mu cles of the 1 wer ammals 
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and the passenger In the normal course of labor 
perineal lacerations occur in about 45 per cent of 
patients, the majorit} being pnmiparre Other 
causes for laceration are rapid expulsion of the 
child, so that teanng of the perineum instead of 
stretching results Vgain, a faulD mechanism of 
labor may occur in nhich the largest circum- 
ference of the head passes the permeal ring thus 
causing a rupture The use of forceps mat be a 
cause for penneal iniury Rapidity of debt er} is 
probablj the most frequent cause for permeal 
laceration This condition is particularlj seen m 
cases of precipitate deliver}" uhere the head 
rapidh advances through the birth canal and 
impmges on the perineum with great force This 
mechamsm is noted in cases of contracted pehns, 
in which strong pains are needed to force the head 
through the inlet of the pehns, with the result that 
the less resistant soft parts are torn Pressure of 
the head on the penneal bodj and lack of re- 
traction between pains, causes permeal imurj 
The maternal soft parts become anaemic and 
tense, and tear easilj w ith further adi ance of the 
head 

The site and extent of the tear depends on the 
comparativ e strength of the structures mv oh ed 
Superficial injury to the vaginal wall is alwavs to 
be found m the v aginal sulci on one or both sides, 
and nev er mv oWes the posterior vaginal column, a 
pomt to be considered m repainng these mjunes 
The sulcus tear is due to extreme w eakness of the 
vaginal wall on either side of the column Opin- 
ions v^ar)' m regard to mjuries of the levator am 
muscle Observ'ation of recent tears and dis- 
section of healed ones show that the levator 
V agmse muscle is torn m the median line dow n to 
the rectal w all and the attachment of the sphmc- 
ter am muscle is ruptured to a greater extent on 
one side, although the fibers inserted into the 
cornu of the sphincter are tom on both sides It 
seems reasonable to expect that this would be the 
case, smce these fibers of the lexator xaginae 
muscle are exposed equallj with the lateral thick 
portions of the puborectalis to the stram, resultmg 
from fhe passage of the child It involv es a mat- 
ter of resistance, and the lateral mass of the pubo- 
rectahs is stronger than the lexator xaginae 
muscle 

The firm attachment betw een the lex'ators and 
the outer angle of the sphincter is the explanation 
for complete tears In such cases, after a lacera- 
tion of the levator loop, the pressure falls on the 
sphmcter and it gix'es way The superficial 
muscles are tom m xarious wav's hlost fre- 
quentlj the skin tear occurs slightlx to the nght or 
left of the median line and tlie bulbocax ernosus 
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and transv^ersus permei muscles are tom in the 
same direction A constant lesion is found, that 
of abmption of the attachment of the anterior 
extremity of the sphincter from the bulbo- 
cav ernosus muscle, therebv’^ allowing the sphmcter 
to retract toward the coccj'x 
As a result of the laceration of the fibers of the 
levator muscle, which are attached to the sphinc- 
ter, the anal canal prolapses downward and is 
drawii backward by the sphmcter Such a con- 
dition gives nse to the formation of rectocele 
Injury to the urogemtal tngone is very common 
and depends on die comparative inelastiatv of 
this supportmg stmcture It is tom backward, 
separatmg with shght retracbon, m two porbons, 
which can be easdj' found at operabon Vlanj 
cases occur m which the lev^ator muscle fibers as 
well as the urogemtal tngone are tom down to the 
rectum, while the superfiaal permeal muscles re- 
mam mtact As a result of this situabon the pelvic 
diaphragm becomes weakened, and as mtra- 
abdominal pressure is focused on this tom area, 
relaxabon becomes more marked At times there 
is an internal lacerabon of the levator muscle 
fibers while the superfiaal components of the 
permeum remain mtact The latter are mefficient 
m supportmg the pelvic stmctures, hence, 
c>stocele and rectocele occur, notwithstandmg 
that the penneum on superficial exammabon ap- 
pears normal If one is famdiar with the anatomj 
of the levator muscle, the diagnosis of mtemal 
separabon is easilv made bv palpahon of the in- 
terx'emng bssues when one finger is mserted into 
the rectum and one m the v^agma 
The prmciples which underhe the numerous 
operations for mjurj to the pelvic floor are 
preciselj the same as for those whici underlie 
operabons for v entral hernia All surgeons agree 
that the rabonal method of operabon for v'entral 
herma is anatomical restoration of the abdommal 
wall bj buried suture If the pelvic diaphragm 
and urogemtal trigone compose the floor of the 
female pelvis and if mjurj to these stmctures 
giv es nse to a relaxed v agmal oudet v ith prolap=e 
of the pelvic organs, then the proper method of 
repau: would be to demonstrate these anatomical 
structures and oppose them accurateh bv buried 
suture ' 


Ljpe 01 operabon is the onlv 
one worth} of considerabon Buned sutures are 
harmless and enable one to coapt the different 
planes separately The puborectalis muscle plav s 
back and forth on the urogemtal tngone there- 
fore, through-and-Arough sutures including the 

f u interfere with 

the free pla} of the above muscle Hence, such 
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uta I fr t Ihc Miner surKcc of il c pine f tl 
I chium The anten r f 1 crs pass ! acknard md 
(1 nward mi at their Icrminati ns thej run 
I ct\ een the cite al a i J interna] sj bincte a i to 
reach the fibrous tissue su ounding the anus 
The remaining fibers of the il ococcjgeus run 
backi a d to be inserted into the anococcjgeal 
ligament and the s des of the coccyt The ilio- 
coccvgeu muscle s enshealhed by the fascia 
d aphragmatis pelvis supe and inferior which 
is CO t nu us at the inner borders of the pubo 
rectal s This fib ous envelop is derived f m the 
ot turator fascia 

The pelvic diaphragm ma> be described as a 
mu culofibrous plate in which muscular action 
pred minates The puborectalis muscle draws the 
vagina and rectum forward and compresses them 
htecaU} D) virtue of its clamp like act on the 
anal canal is reduced to an anterior posterior slit 
The le -ator am muscle acts as a po erful sphinc 
ter since it surrounds the vagina like a loop The 
anus IS lifted up over the (seal mass m defecation 
b} means of the le ator mus le fi^rs wh ch are 
inserted into the sphincter am A similar f nction 
IS performed by the muscle m the act of parturi 
t on The levat r muscle as a whole s ts all 
the felvjc structures 

The pelvic floor after rem val of Ui pel ic 
organs resembles a funnel hose sides and 
posterior alls slope do n a d to ard the an s 

h ch s the lo est point Anteriorly the pelvic 
llo ns nearly hor ontai m the e ect p tu e the 
incl at n downward being very slight Asare 
suit of th $ conformat o the intra bdominal 
p es e IS deflected forw’ard by the slop g sur 
face of the poste lor porli n of the floor and 
m\ ard by the slop ng later I urfa es that it 
falls on the plane surface of the anterior port on 

f the pel ic d ph agm in the middle line The 
interv 1 between the pubo e tals e t nd fr m 
the pub c arch back ard behind the vag a In 
add t n the p te lor attachment of the pubo 
rectal s muscle is n t fi. ed so that tb s portion of 
the pelv c d aphragm operates u de a decided 
mecha cal ad antage Beneath the ante lor 
plane surface of the pelvic diaphragm (he 
urog mtal t igone tretches across the pub c a ch 
as a fibromus ular plate of g eat strength s p- 
port g the pub rectal s wh ch plays back and 
forth on it dun act o and quickly becom s 
stretched hen th forme t n 

Relaxaton f the pel floor vould be the 
normal condition m \ ome were it not f r the 
urogenital trgone Since the child m st pass 
through the opening m th s comparat vely u 
yielding structure laceraUon is of frequent c 


c ren c md urgic 1 re; air i iroi>o (ant Ih 
pelvic floor n ommi perforated by the reel m 
vagina a d ell ra and each structure is cl seh 
connected to the floor in us passage throu h it 
The rectum and v gna are provided w th a 
sph ncter below hile the external sph cter I 
the femal urethra is located in the uroge tal 
tngone 

The sphincter apparatus i derived from the 
pnmiti e sph cter cloac® f m hich o g nate 
the folio vn muscles the superficial ira sversus 
pe nei ischiocavernosus tra sversus p i 
profundus sphincter am externus and nternus 
bulbocavemosus and sphincter urethra The 
sphincter am muscle is of importance me ec 
tion with the pre ent study si ce many of the 
fibers of the levator am muscle are inserted and 
interv o en ichit Bv means of the e fliers the 
levator am is able to elevate the floor of the pelvis 
The exte nal sphincter am muscle is one-half 
inch deep and enc rcles the anal canal It c n 
s ts of th ee strata fi st a subcuta eous port 
which decussates m f ont of and beh nd the 
rectum second a superfic al d on v hich anses 
by mean of a fibr s aponeurosis from the 1 sc 
bone of the coccyx and from the anoc ccyge 1 
aphe rassin" /on ard the muscle incrcas s i 
SI e and at the po ter marg n of the anu it 
d des into I o halves which come m co tact n 
either s de w th the 1 wer part of the anal can 1 
Al their mseriion some of the fibe s bee me 
(end os n the central point f the pe me m 
others pass superfic Uy toward the skin hile 
ma y are continuou th the bulbocave os s 
muKle th d the deep c le al sph ncte a i 
muscle forms an ann lar band of s me thick ess 
n contiguitv ith the p borectal fibers of tie 
le -ator am Its upper marg n s not sharply de 
fined because the fibers interm le to a certai 
deg ee v th tho e of the levator a and the fibers 
of the t o sides are cont nuous I eh n 1 the reel m 
Uhout b ng attached t the co cvx In many 
cases the fibe s of the deep d sion of the 
ph ncter am pa s ov'cr to th pposite side n 
f t f the anus and are atta h d to the ascend 
g ram s of the sch irt \ hile other instan es 
the fib us tissue const tuting the perineal body 
extend nto the deep 1 yer of the sphincter a d 
separat those fibers passing lo the s hium f om 
th se n contact th the rcct ro The fib rs 
hch pass to the hiai ramu represent th 
tra s e sus pe e and ob lou ly th mus le is 
1 scly assoc ted ith deep 1 yer f e ter al 
phincter a d may be r ga d d as a p rt of U 
Inju t the p Ivic fl r depend on d s 
proportion exist g between the size f the passage 
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obtained is found to be the muscle, which can be 
recognized by its vertical fibers and reddish 
color The same procedure is earned out on the 
opposite side, but one should remember that the 
nght levator is deeper than its fellow of the other 
side The completed suture is now grasped bj a 
forceps and sufficient length is left for tymg the 
knot 

The assistant holds the suture upward and for- 
ward, and bv this mo\ement the nght and left 
leiator muscles are loosely approximated Sub- 
sequent sutures are easily inserted The needle 
enters the left muscle and then is brought to the 
midlme, after which it enters the nght muscle and 
the suture is completed There is no rule for the 
number of sutures, however, a sufficient number 
should be used in order to give a proper approxi- 
mation ot the muscles The number of sutures m 
the levator muscle \anes from three to fixe 

Vdien the lowest suture is passed through the 
lexator muscle it should mclude a small porPon of 
the fibers of the sphmeter am Before t}nng, this 
suture should be held taut m order to see that the 
lowest portion of the lexator is exenlx approxi- 
mated, and that a porPon of it coxers the sphme- 
ter and that anj dead space is obhterated There 
should be no x’ariation m this part of the tech- 
mque 


Its grasp and m addiPon displajs the remamder of 
the tngone Interrupted or contmuous sutures 
ma> be used 

The skm is closed by a contmuous mattress 
or subcuPcular suture of plam catgut The skm 
edges should be carefully approximated xvithout 
too much tension m order to prexent xvnnkhng 
and ex’ersion of the edges A dressmg is not needed 
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sutures should be d scarded and lajer sutures 
adopted in all cases 

Laceration of the pe jneuni d d not escape the 
notice of Celsus but he had no remedy except 
secunn the limbs to ether and bed rest Pare 
recognized the injurj and recommended suture 
Alanceau d d the same but there is no evidence 
that sutures \ ere used The fi st recorded case 
of perineal suture 1 as that of Guillemeau Th 
laceration eKtended through the perineum and 
into the anal canal In repairing this nound the 
ra edge \ ere closed bv a suture wh ch ^^as 
tn stedoierlon needles placed in the penneum 
Roux stated that there \ ere no cases of atxs 
facto j cure ivhen the per neal laceralionuasleft 
to natu e His method of repair consisted of ap 
p oximatin the torn edg'-s of the penneum by 
quilled suture aided bj interrupted ones at a few 
intermediate po nts Other contributors t the 
study of pe neal repai were Rowley in En land 
and D elTenbach ani Osiander in Gernian> as 
\ ell as Emmett an] S ms in America 

In 8 0 theseconda yopentionfonncomplete 
lacerati nwasdonewitnasuccessfultermi ation 
Since these early times many operations ha e 
been devised for repair of the related penneal 
floor 

The operation of per neal repair is done almost 
entirely b> blunt d ssection w th a tnmimum of 
t auma and hsmorrhage The operation 1$ an 
anatonucal demonstration of the pelvic floor 
st ucturcs the injuries of wh chare exhibited and 
corrected b>s ht The field of operatj n is some 

hat retrcied however by folio vjng th s 
techn q e the restoration of the perineal floor is 
easily and quickly accomplished The e^nUal 
in truments for this operation are a medium blunt 
pointed pa of scissors t o short tenacula a 
Ui fe needle holder three straight forceps and 
round pointed full curve hlayo needles The 
needle h 1 ler sh uld have broad strong jaws so 
that the Mayo needle ill be held firmly If the 
needle h Iderdocsnot grasp the needle steadily it 
may turn around n the depths of the wound and 
p ssibly puncture the ectura In the folio in«» 
descript on reference made to then hta dieft 
s de Such terms apply to the r ght and left side 
of the pat ent h is in the lithot my position 

The op ration is beg n by grasp g on bolh 
s des 1 th tcnacula the 1 teral vul ar structures 
at the level of the ca uncul® myrt fo mes The 
as slant no pulls the tenacula fo ard snd up- 
ward tlier by making the per ncum le se An 
incs n hch bc"n just bel th v nal 
i uichettc and end at the fibers f th phi ctCT 
an 1 ma Je w th a sharp kn fc in the ce ter of the 


penneum The depth of the incis on should in 
dude the skin and Colics fascia The tenaculum 
on the right side is released ivlule the one on the 
left side IS pulled directly for ard The operator 
places the left index fin er in the left -aginal 
sulcus and presses back ard toward the coccyx 
Then the closed scissors are inserted in the upper 
port on of the raed an perineal incision and under 
the vaginal wall of the left side where they enter 
the loose connective tissue space between the 
vagnal wall and the fascia cener ng the le ator 
am muscle The blades of the scissors are then 
widely opened and the vaginal v all is released 
from the underlying structures At this t me the 
left index finger is inserted in this dissected a ea in 
order to ascertain that the structures are free and 
that plentv of room is obtained The dissect on 
should c tend upward to the junction of the 
lateral and anterior va inal walls and posteriorly 
do vn and along the side of the rectum The left 
index finger may be nserted in the space bel cen 
the Vaginal w-all and the levjto am rnusclc and 
by plac ng thefin erbeloi the sassor blade when 
It IS opened it is poss ble carefully to separate 
without injury the Je ato musde irom the rec 
turn 

The same procedure is earned out on the op- 
posite side The r ght levator muscle 1 nearl) 
a 1 ays more w delv retracted and there a e 
usually adhesions which rende the separation of 
the va inal v all f om the underlying fascia and 
muscle som hat difficult 

By mean of this d ssection a large space has 
been made on both sides bet\ cen the vag nal \ all 
and the underly g f cia and muscle Through 
this ape ture the levator muscles can be easily 
jxilpated by thumb and index finger The left 
levator is about centimeters deep and extends 
pward and outward alon the outer wall ol the 
opemn The muscle on the right sid s palpated 
at g eater depth since ns fasc a has ithstood 
mo etnjury with the c ncident muscle retraction 
He ce mo e scar tissue is fo d on this side 

The tenacui m on the left side is now drawn 
for a d and tl e ope ator pi ces the index finger 
in the ntcnal between th vaginal wall and the 
IcvAt r muscle pres ng b ckvard tov ard the 
coccy Th maneu er pla es the levator muscle 
u dertcnsi The needle pa sed into the upper 
th rd of the pace taking c e not to p ck up the 
ut gen tal trgone \ I cn 1 just in f ont of the 
le 3 t r musd The han II 0/ the needle b Idcr 
IS then bro ht do nw r 1 t a vertical pos t on 
an 1 by in ard r tation of the holder on its long 
a. th muscle picked up on the point of th 
neelle The sut s completed 1 the sir cture 
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BURIED SKIN GRAETS 

T he more recent de^ elopments m the 
transplantation of skin are interesting, 
especially the burial of grafts beneath 
the surface, nluch n as introduced by Wilhelm 
Braun, in 1920 At first only small, thin epi- 
thehal “pinch grafts” were employed, which 
■n ere seized in sharp pointed tissue forceps and 
plunged out of sight beneath a granulating 
surface, or placed in httle co^ered ca^•ltles 
prepared for their reception Later it was 
found that the entire thickness of the skin 
could be used, the “small deep grafts” of 
John Staige Da\ns, resembhng pinch grafts, 
but cut so as to mclude the full depth of the 
cuticle, bemg particularly adapted to the 
procedure 

August Bier, of Berhn, who has had much 
expenence mth the method, considers its re- 
sults surpnsingly satisfactory, often supenor 
to those of Thiersch grafting, and far better 
than can be obtained by means of superficial 
Reverdin grafts The reasons for success are 
easily understood the transplants, being 
buried, are surrounded on all sides bj nutn- 

11 


tive material m abundance, they are protected 
from the infective agents abounding on granu- 
lating areas, they are undisturbed by the 
changing of dressings, b}^ alterations in tem- 
perature, or by mo\ ements of the extremities, 
so that the}’ e\ en can be used in ambulatory- 
clinics, they seldom fad to take, e^en among 
unhealthy granulations, hence a preliminary 
preparation may not be necessary, and 
strangely enough it does not seem to make 
much difference which side is uppermost In 
the course of a week or two the superimposed 
granulations tend to disappear spontaneously , 
but when the grafts are too deeply- situated 
for this to occur, the co\ enng may- be incised 
or gently scraped aw ay- 

Buned grafts appear to put a neu aspect on 
the possibdity of homograftmg or isografting, 
that IS the graftmg from one indmdual to 
another, about which there has existed for a 
long time much control ersy- Erich Lexer, 
for mstance, flatly states that ‘ homo-skm- 
grafting promises nothing and the trouble and 
suffermg of the donor is without aiail, the 
apparently- successful cases being based upon 
faulty- or too short obsen-ation’ , uhile John 
Staige Dai-is says with equal emphasis that 
isograf tmg is chnically possible and the results 
justify- its use when autograftmg is not prac- 
ticable ” 

IWide concedmg that Lexer may- hai e been 
more or less nght regarding the older methods, 
hlannheim recently has achieved some re- 
markable results with buried grafts, which 
seem to throw a new hght on the problem 
\\'ith these his success was gratify-ing and not 
to be explained away by- the growth ot epi- 
thehum from the margms or from overlooked 
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BURIED SKIN GRAFTS 

T he more recent developments m the 
transplantation of skm are interesting, 
espeaaUj the burial of grafts beneath 
the surface, ■which was introduced bj’^ Wilhelm 
Braun, m 1920 At first only small, thin epi- 
thelial “pinch grafts” were employed, which 
were seized in sharp pointed tissue forceps and 
plunged out of sight beneath a granulating 
surface, or placed in little covered ca^^tles 
prepared for their reception Later it was 
found that the entire thickness of the skin 
could be used, the “small deep grafts” of 
John Staige Da\ns, resembhng pinch grafts, 
hut cut so as to mclude the full depth of the 
cuticle, bemg particularly adapted to the 
procedure 

August Bier, of Berhn, ivho has had much 
cvpenence ivith the method, considers its re- 
sults surpnsingl}' satisfactory, often superior 
to those of Thiersch grafting, and far better 
than can be obtained by means of superficial 
Reverdm grafts The reasons for success are 
easily understood the transplants, bemg 
'^ed, are surrounded on aU sides by nutn- 
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from the infective agents aboundmg on granu- 
lating areas, thej’’ are undisturbed by the 
changing of dressings, by alterations m tem- 
perature, or bj mo'vements of the e'^tremities, 
so that thej’’ e\ en can be used in ambulatory 
clinics, they seldom fail to take, e^en among 
unhealth}' granulations, hence a preliminary 
preparation may not be necessary, and 
strangely enough it does not seem to make 
much difference -vihich side is uppermost In 
the course of a v eek or two the supenmposed 
granulations tend to disappear spontaneous!} , 
but when the grafts are too deeply situated 
for this to occur, the co^ enng ma} be mcised 
or gently scraped aw ay 

Buned grafts appear to put a new aspect on 
the possibility of homografting or isografting, 
that IS the grafting from one indnidual to 
another, about which there has e'asted for a 
long tune much contro\er3y Erich Lever, 
for instance, flatly states that “homo-skin- 
grafting promises nothing and the trouble and 
suffenng of the donor is without avail, the 
apparently successful cases being based upon 
fault} or too short observation”, while John 
Staige Da%ns says ■with equal emphasis that 
“isografting is chnicaUy possible and the results 
justify its use when autografting is not prac- 
ticable ” 

IITule conceding that Lever may have been 
more or less nght regardmg the older methods, 
Mannheim recentl} has achieved some re- 
markable results ■with buned grafts, which 
seem to throw a new hght on the problem 
With these his success w as gratif}'ing and not 
to be evplained away by the growth of epi- 
thelium from the margins or from overlooked 
7 
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islands or chance implantabons His cases 
IV ere followed up for long periods and the re 
suits found to be lasting He even ventures to 
predict the success of zoo grafting by this 
method although the possibility of this has 
long been almost universally discarded 
Instead of using small bits of cutide long 
narrow Thiersch grafts may sometimes be 
employed to advantage being woven m and 
out among the granulations or an epithelial 
paste procured by scraping the moist skin 
wath a knife can be injected beneath the sur 
face through a large hollow needle The lat 
ter method is particularly useful in hollows 
and cavnties which are difficult of access and 
where an infenor cosmetic result is unim 
portant 

Tunnel grafting (McLennan Keller) ap 
patently is not employed as frequently as its 
usefulness deserv es In this procedure a num 
ber of tunnels are made with an appropriate 
scalpel dose together from one side to the 
other through the tissues completely beneath 
a granulating area for instance an ulcer of 
the leg Through these passages are inserted 
narrow full thickness grafts their ends pro 
jecting upon either side and owing to their 
protected and favorable situation good results 
are said to be obtained even m ambulatory 
cases where more superfiaal grafting would 
fall Colonel W L Keller' has apphed this 
method by an ingcmous technique to the 
lengthemng of contracted scars such as occur 
about joints following burns and operations 
Contrary to older ideas it has been found 
that skin can be successfully transplanted be 
neath the general cutaneous surface without 
giving rise to inflammatory reaction and has 
thus been employ ed for a variety of purposes 
such as suturing and patching of hernias the 
formation of artificial tendons and ligaments 
etc Usually the grafts are prepared by shav 


ing off their epithelial surface but recently 
successful transplants of sterilized skin have 
been made without this preliminary The 
procedure is especially appealin because 
abundant material can be obtained easily 
from the margins of a wound but it has not 
come into evtensi e use perhaps from fear of 
infection which however does not seem to be 
likely if sufficient care is used 

Leovako Frzeuvs 

THE IMPLANTATION OF BILIARl 
FISTULAS 

T he implantation of an external biliary 
fistula was among the early reconstruc 
tive measures employed to re establi h 
the flow of bile into the gastro intestinal canal 
Czerny performed this operation in 1898 
Unfortunately his pnonty in the use of the 
method w as lost si bt of because his operation 
was called a cbolangiohepatoenterostomy 
when the case was reported by Jordan in 1899 
and by Merk in ipaa Merk in his report of 
Czerny s operation clearly described the im 
plantation of an external biliary fistula by a 
technique which 1 sumJar to that employed 
today Czerny dissected the fistulous tract 
through the abdominal wall This dissected 
portion was trimmed off leaving a small pro 
jection at the edge of the liver The portion 
of the fistulous tract attached to the under 
surface of the liver was left undisturbed An 
opening accidentally made in the jejunum 
durmg the dissection was sutured to the cap 
sulc of the liver around the biliary fistula 
Three days after the implantation of the ex 
temal biliary fistula the pati nt died At 
autopsy it was found that the patient had a 
caranoma of the ampulla with metastases m 
the bile ducts Czerny m doing this operation 

UkAdatcrEc P dCS dn Cillra- 
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originated the method of implanting an ex- 
ternal biliar)' fistula into the gastro-mtestmal 
tract Recently there has been considerable 
interest m this procedure because of the rela- 
tively good functional results vhich ha^e 
followed its use 

Von Stubenrauch, in 1905, attempted to im- 
plant an external bihary fistula He dissected 
the fistulous tract down to its communica- 
tion with the common bile duct, removing it 
from its attachment to the under surface of 
the liver He then implanted it, including its 
external orifice, into the pjlorus Unfortu- 
nately, the fistulous tract necrosed because it 
had been depnxed of its circulation vhen it 
was dissected from the h\er Consequently 
the method failed m this particular instance, 
and another reconstructive measure v as later 
earned out An implantation of an external 
gall-bladder fistula mto the p3dorus vas re- 
ported by Manani in 1912 The patient was 
well two years after the operation This was 
the fimt implantation foUomng which there 
was a successful functional result 
No report of an implantation of an external 
bihary fistula was made in Amenca until 191S, 
when Ehot recorded an operation performed 
by F T jMurphy The patient had a biharj 
fistula with a double external onfice At 
operation ilurph)' foimd that deep withm the 
abdomen, the tract ran parallel and adjacent 
to the superior portion of the common bde 
duct He prepared the mferior portion of the 
duct for anastomosis, and trimmed off the 
double portion of the fistulous tract The re- 
maimng portion ot the fistula he telescoped 
into the prepared end of the duct The pa- 
tient was well for six months but later be- 
came jaundiced and died Here again it is 
quite probable that failure resulted because 
the arculation to the fistulous tract was un- 
paired by dissectmg it from the h\er The 
next case to be reported m America was by 


Colhns in 1919 He operated upon a patient 
who had an external biliar}" fistula, following 
a cholecj'stectomy and a choledochotomj' 
Collins found the fistulous tract emergmg from 
between the closely adherent hver and duo- 
denum He dissected the fistulous tract from 
the abdominal wall, inserted a rubber drain- 
age tube mto its lumen and implanted the 
biliaiy fistula with the projectmg tube into 
the duodenum through a Witzel fistula Eight 
months after the implantation, when the case 
w as reported, the patient was well 
Wilhams implanted an external biliaiw' fis- 
tula in 1913, but the operation was not re- 
corded until Lahey reported it m 1923 to- 
gether with a case of his own in which he had 
used a similar procedure Wilhams did not 
report the case himself until 1929 His pa- 
tient at the tune of operation was a boj- fi^ e 
j^ears of age, who had an external biharj- 
fistula of one year’s duration, following the 
dramage of a cyst of the fixer At the re- 
constructixe operation WiUiams remoxed the 
gall bladder and the cj'stic duct and then 
dissected and prepared the fistulous tract for 
implantation He incised the duodenum and 
anastomosed the end of the fistulous tract to 
the duodenal mcision The new* commumca- 
tion functioned successfully, and when Wil- 
hams reported his case m 1929, sixteen years 
after the implantation, the patient was well 
and had had no return of jaundice 
Lihenthal, m 1923, Roith, in 1924, and St 
John, m 1926, each reported a case in which 
an external bdiaiy fistula was implanted mto 
the stomach with satisfactorx^ results Lihen- 
thal’s patient was well two months, Roith’s, 
one month, and St John’s, twenty -one months 
after operation when the reports were pub- 
hshed VTiipple, m 1927, recorded two cases 
m which death followed the implantation of 
an external bihaiy fistula into the stomach 
In one case the patient died withm twentj'- 
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four hours from cholxirua in the second case 
the fi tulous tract was impaired durm" its 
dissection and a gastric fistula formed re 
suiting in peritonitis and death JIasson and 
Walters at the Majo Clinic ha\e each im 
planted external biliary fistulas Masson in 
two instances and Walters m fi\e The im 
mediate functional results were good m both 
of Masson s cases but failure resulted later 
m one case Excellent functional results 
followed the implantation m four of Walters 
cases Recently Lahey has reported a senes 
of ten implantations of external biliary fistulas 
into the stomach or duodenum Satisfactory 
functional results followed six of the opera 
tions failure two and death two 

An indirect implantation of an external 
biliary fstula into the stomach was recorded 
by Wilms in 191 A rubber drainage tube 
was ustd to bridge a gap between the fistulous 
tract and the stomach The patient was well 
for four months when she vomited the dram 
a„c tube and bile ceased fowing into the 
gastro intestinal tract a subsequent opera 
tion the same method of indirect implantation 
was a amused The patient wa well follow 
mg the econd operation when W ilms reported 
the case but W ilms did not stale how much 
time had elapsetl 

With implantation of an external biliarv 
fistula an establi hed method of rcstonng the 


flow of bile into the gastro intestinal tract 
the technical points which make for its sue 
cess should be borne in mind when the opera 
tion 15 contemplated Isaturally the method 
can be used only in cases m which an external 
biliary fistula exists or in which a fistula can 
be purposefully made The fi tula must be 
well established well vascularized and must 
adequately drain the biliary tract It is im 
portant that the circulation of the fistulous 
tract remain unimpaired Therefore the tract 
should be cored out of the abdominal wall 
in a thick cylinder of tissue the lumen of 
the tract should not be opened m the di sec 
lion and its attachment to the under surface 
of the liver should not be disturbed In pre 
paring the tract for implantation the externa! 
orifice with a small portion of the fistula 1 
trimmed olT leaving a portion of the tract 
projecting beyond the edge of the liver A 
small opening is made m the stomach duo 
ilcnum or jejunum andthi opening is sutured 
to the under surface of the liver near its edge 
around the fistula Where these points have 
bccnobscrved thcfunctionalrc ulthasuaually 
been sail factory WTien an external biliary 
fistula exists the implantation of the fistulous 
tract into the gastro intestinal tract should 
because of its simplicity be considered rather 
than a more difficult and less feasible method 
EDSfirm IIOKCVN 
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four hours from chola^mia m the second ctse 
the fstuloub tract \>as impaire<l during its 
dissection and a gastnc fistula formed re 
suiting in peritonitis and death Mas on and 
Walters at the Majo Chnic ha\e each im 
planted external biliary fistulas Masson in 
tno instances and Walters in fi\c The im 
mediate functional results uerc good in both 
of Masson s cases but failure resulted later 
in one case Excellent functional results 
followed the implantation m four of Walter s 
cases Recently Lahe> has reported a senes 
of ten implantations of external biliary fistulas 
into the stomach or duodenum Sati factory 
functional results followed six of the opera 
lions failure two and death two 

An indirect implantation of an external 
biliary fi tula into the stomach was recorded 
by Wilms m 191J A rubber drainage tube 
was used to bridge a gap between the fistulous 
tract and the stomach The patient was well 
for four months when she vomited the dram 
a"0 tube and bile ceased flowing into the 
gastro intestinal tract At a subsequent opera 
tion the same method of indirect implantation 
was again used The patient was well follow 
mg the second operation when W ilms reported 
the case but Wilms did not state how much 
time had elapsed 

With implantation of an external biliary 
fistula an e tabli hed method of restoring the 


flow of bile into the gastro intestinal tract 
the technical points which make for us sue 
cess should be borne in mind when the opera 
tion is contemplated Naturally the mcthoc 
can be used only in cases in which an external 
biliary fistula exists or in which a fistula can 
be purposefully made The fistula must be 
well established well vascularized and must 
adequately dram the biliary tract It is im 
portant that the circulation of the fistuloui 
tract remain unimpaired Therefore the trad 
should be cored out of the abdominal will 
in a thick cylinder of ti sue the lumen ol 
the tract should not be opened in the di sec 
tion and its attachment to the under surfacf 
of the liver should not be disturbed In pre 
parin the tract for implantation the external 
orifice with a small portion ol the fistula u 
tnmmcd off leaving a portion of the trad 
projectin beyond the ed«^ of the liver A 
small opening is made m the stomach duo 
ilcnum or jejunum and this opening is sutured 
to the under surface of the liver near its edge 
around the fistula Where these points have 
been observ cd the functional result has usually 
been satisfactory When an external biliary 
fistula exists the implantation of the fistulous 
tract into the gastro intestinal tract should 
because of Its Simplicity be considered rathei 
than a more difT cult md less feasible method 
EDirONpIIOROVN 
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ALBERT VANDER VEER 

O N Jul}’' lo, 1S41, Dr Albert Vander Veer was bom in Root jMontgomer}' 
County, State of New York His ancestors on his father’s side came from 
Alkmaar, Holland, m 1659, and settled first at Flatbush, Long Island 
Later on some of the family emigrated to the Mohawk Valley, and it is from this 
branch of the family that Dr Vander Veer was descended 

His earl}’- education was acquired in the distnct school and v eiy earl} in his 
hfe he mamfested his liking for the study of medicine He began his medical 
studies wath Dr Smaeon Snow, -uho was a typical countty practitioner of the 
middle part of the mneteenth centuty Incidentally Dr Snow rs as the father 
of a a ery pretty daughter who subsequently became the wife of Dr Vander Veer 
That Dr Vander Veer was mterested m his profession is shown by the fact that 
he -walked three miles ei ety morning from his father’s farm to the doctor’s office 
and back again at night The fall and iv inter of 1861-1862 was spent as a student 
of Dr John Swmburn of Albany, New York, one of the most noted surgeons of 
his da} , and it was undoubtedl} this association which turned the young student’s 
later career to surgety At this time the Cmi War had broken out and he was 
appointed one of the original one hundred medical cadets from the State of 
New York and stationed at a mihtary hospital in Washmgton, D C The 
duties of these cadets is ere those practically of internes, and by -w orking late at 
night and early in the mommg, it was possible for Dr Vander Veer to attend lec- 
tures, from two to eight in the afternoon, at the Columbia ^Medical College 
Immediately upon recennng his degree he was appointed assistant surgeon and 
later, surgeon, -with the rank of major of the Sixt} -sixth Regiment New York 
Volunteers He -was present at Appomatox and at the histone meeting of Grant 
and Lee, and wrote and spoke frequenti} of it in his later } ears At the conclu- 
sion of the War he took a course of lectures m New York City and commenced 
the practice of medicine and surger}’ in Albany in Ma} , 1866 

\s was the custom m those days he practiced both medicine and surgety 
At once he developed a large practice, but early manifested his abihty m surgeiy 
and gradually withdrew from his medical work though he retained some oi his 
first medical families up to the end of his career He was appointed professor of 
general and special anatom} in the Albany kledical College, in 1S69, subsequent!} 

I2I 



I 2 


«:URGERy GYNECOLOGY AND OBSTETRICS 


being transferred to the chair ol surgery which latter position he held until his 
retirement m 1914 

He was also attending surgeon to the Albanj Hospital from 1S60 till his retire 
ment In ife75 when the ho:>pital was ibout to close owing to its heavy debt he 
was largely instrumental m rai mg that debt so that the institution continued 
Again in 1S97 when it became apparent that the hospital had outgrown its 
physical equipment he headed the group which raised the money for the new 
hospital and the new buildings were built largely upon his plans 

He was \erj fond and proud of seeing his Students pro ress and nothin gave 
hviQ greater pleasure than to have one of h\s old students return and tell him of 
his success m the practice of medicine and surgerj In 1904 his old students 
gave him a testimonial dinner at which time they presented him with a lovin 
cup suitablj engraved which he cherished to the last 

The year 1873-1S74 was spent m study abroad This was the period at 
which our present surgical technique was being developed and he came back, 
from that tnp full of enthusiasm and ea er to put the new ideas which he had 
learned m practice to work This enthusiasm never left him and he was ever 
ready to try out new ideas and operations He was never content to stand stiU 
he was always progressive and kept up with the advances m surgery and if 
possible was a little ahead of them 

He was an omnivorous reader and even up to the last few months of his life 
he never neglected his medical journals and would try and very often sue 
ceeded in confounding his sons by asking in a very innocent way about some 
new medical theory which (hey had never heard of but which he had just read 
about 

He was honored by his medical confreres by bein elected president of hi 
county and state medical societies president of the American Surgical As oaa 
tion president of the American \ssociation of Obstetnaans Gynecolo ists and 
Abdominal Surgeons and in 1916 was president of the American Medical Asso 
ciation succeeding to that office by reason of the death of Dr Rodman the 
president for that y car 

Dr Vander Veer was interested outside of hi profession m all uvic affair 
that made for the good of his community especially that of education He was 
a regent of the University of the State of New York the Educational Depart 
mewt of the State for 32 years with the exception of one year bem elected 
regent brst in 1805 and retinng in tg 7 due to advancing, years He was vice 
chancellor from 19 4 to 19 and then chancellor for a few months but resioHC 1 
the position due to impaired heann He was an ex president of the Holland 
Society of New York and bad been decorated with the Order of Orange Nassau 
by the Queen of Holland He wasa vice president of the Albany Institute of Art 
forever thirty years 
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He was of a rebgious nature and bad been an Elder in tbe First Presbytenan 
Cburch for more than 40 years and a commissioner to its General Assembty 
A good share of bis later years was passed at bis Adirondack Camp where be 
liked to farm on a small scale and also attend to tbe cutting of wood and the 
burnmg of it m bis fire places 

Dr Vander Veer enjoyed good health up to tbe end and passed qmetly 
ai\ay without pam, at bis Albany home December 19, 1929 

He left three sons, aU of whom are physicians, and six grandchildren, one of 
M bom is also a physician Edgxr A V^mder Veer 
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I N the M >o Cl n Mon g aph on P o t sc p 
Pa I an inter st ng fo err d li s bee 
wntt b> W lU m J M j o 
Tb sequ ce f pro edu es n cx minat on is 
h «’n (0 be I gr it mportan c a d tie e tremely 
a!u bl de of ne er us g g er 1 anarstbet fo 
p oct sc pic am nat on $ hea t ly agreed m th by 
11 pr t log ts Th psj h 1 g 1 tr 1 in et 

am at s (usu lly ot m t ed> s p m 

Thech pt ondag ossinclud stn ny mp ta t 
p oc dur s U d Et ol gy f Ha:m rho ds the 
al f cto s e cons de ed th uth r b ] v g the 
mo t re p n bl to be of ct on — an op n on not 
cu cd n b\ the nh r ju t s erta th t 
phjsc I fa tor plav an equally mpo t ntpart Is 
1 ct on Qc sa > th ca t of var co t es 
th leg sc turn o reel ra? 

Uod r \DXstbe fo Hsmo bo dectomy we 
c nn t g ee w th som of the tat ment o eg rd 

t 1 cal anxsth s Some op at a e abl to b 

t th U(,h r laxat n d pe f ct a x thesa 
th opelmn ysdt nd op stoperat e 
ft e e intho c s s ociac dwthcedema 
p ol p e a d th ombos The r ader will n te the 
th omp r f sp lax tbes a th s c 
1 bl h th latt be ne; th method f ch cc A 
th gh des pt n f bl k a xsthes a g 
din Iv 11 st ted cl dmg s me m r b I 
mporta t thing h h g eatl> a d i nd cing 
X the thnocompl tf m the patent Ih 
chapter Ilsm h d clomj st esses ma y 
mp rt t th g$ th t wh ch sho Id take pee 
d c b I g that th ect 1 tlet bo Id e b 
di ul d b t r f 1 d lat n sh Id b used The 
methodrn ompbeat dhxm rh d ssniplea d 
tra m t g It ag ed that the no f r 
ml pe at n for 11 v let f hxmo rhoid d 

th t a y hxmo h d tomy sh Id be followed bv 

n I t n e p gr m f p stop t e tr tme t 

deta I b ng g en b> the th 

Cnder I j cti if th ds the admo tosae 
fine pa t larly luabictothege Ipra 1 1 c 
a much tr ble $ c sed by nj l on of bxmo 
bods and the t« e by men wh a xp i 
n d d unsk II d th e meth d n tn tier 
wh t sol t on d 

Urd t \nalPu t the types d t d 
(1 re t causes sympt m h t p th 1 gy nd 
treatment ar con <3 ed NI th d of t im t 

M Cu-n Jt o««* r n 
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a erevie d then the autho sf o t isg i 
th s bd rmaljaje ton of 4 per ent ethyl I ol 1 
h ch ho p tall es the pati t f om t 4 ks 
keep ghiai nd robs vatonfo n dditoilyo 
4 we ks espe ally wh si ugh ng occ s f e 
qu t mpbeat on 

The necessary po t p t ec eisempha rd 
F E D TO 


TN the p eface to th s s coad ed tio of U ol ge I 
* P c Ige ology the a tho s st te that they ha e 
added gooddeal f wm t all omthehterat e 
a dfromth r wnclin and th ttheyh e added 
cb ptc s on I tra eoo s pyel graphy and a te loe 
rapby In odo gtbevhav c s dco derably 
thevalue Itbebo k Iti nowm chmoe 0 ded 
and m ec mpl te 

The outstanding feature fthsbooki still it 
ar Dg meet as a comp dumofclmcal rol gy 
upon wb ch skeleton is hu g th co d rat 1 
0 tg n logy $ a m a s of d gn s s d p g s 
Therapy h n l b en spec fi lly clud d Th a 
ar angeme tm > eem littl bo gt s meroot 
g olog tsbut th evi e opn isbyf the 

best y f approa bing the bj t d the nly 
w y by wh h the oentg 1 g t b c me c p 
ble of g ving intell ge ti terp t tion £h find 
og That it h s p oved cc pt bl t both roe I 
ge log (sandu I t ppe rst b ndcatedby 
the rap d exhau to f th hr t dition Th ch p 
ter tr n s 0 raphy cl des ca ful d 
unp ej d ced tudy f the val e of th ew proce 
do e and r p ys ef 1 e d ng Dtvro "M I) 


C LAIRMONT W ote ste and D rat 1 the 
Zu h U ty Cl c ep t ng g d 
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h tt b ok m Germ n on The S gery f 
Tub cul Th book v ry system tc Uv 
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the t body c ered Th te tisb 1 to the 
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us a resume of the general consensus of opimon and 
after that the conclusions they have reached on the 
basis of theur actual experience The book is written 
in dear, simple German, u hich is a blessing for the 
American surgeon ^Material is easdj axailable, the 
illustrations are excellent, and the U-pe is dear The 
pomt of view of the authors is most sane, leamng to 
conservatism Ralph B Bettman 


TN this book' on the causation of chrome gastro- 
-*■ duodenal ulcers, Spira attempts to postulate a 
new phj siological prmciple -nhich explains the oc- 
currence of chrome peptic ulcers as opposed to acute 
ulcers The author states “the acute and chrome 
ulcer have nothing in common, the acute one ne\ er 
becomes chrome and per contra the so called chronic 
one nev er assumes the acute form in spite of a re- 
crudescence of acti\nt\ ” Spira explains the forma- 
tion of a chrome ulcer on the basis of a local irrita- 
tion (not hi drochloric aad) acting contmuoush or 
intermittentlj , thus accounting for the pecuhar 
chnical ston The causatii e factor, which is often 
present for a long period of time beiore the appear- 
ance of the ulcer, is accompamed b} gastritis, pjlo- 
rospasm, and hjTierchlorhj dria 
The cause of the irritation is budt upon the hj - 
pothesis that some bile constituents act, in an acid 
medium, as powerful irritants to the p> lone mucosa 
The presence of fat in the stomach delavs the ei acu- 
ation of the stomach contents and stimulates the 
secretion of bile m the hver and h^ drochloric aad 
in the stomach, at the same time it causes duodenal 
regurgitation into the stomach (not present under 
ordinarj circumstances durmg normal digestion) 
ivith prolonged irritation of the pj lone mucous mem- 
brane and consequent pjlorospasm and h>-pertonus 
Fath acids and soaps form an additional irritation 
In consequence of this theorj , the cure depends, 
almost entireh , upon a suitable diet which must ex- 
clude fats Unfortunatelj , no detailed plan is pre- 
sented for either the prevention or cure of ulcer 
No doubt the average reader wiU be skeptical, 
nevertheless the sound reasomng emplo\ed in the 
construction of the h3’^pothesis and the umformlj 
satisfactorj chmcal results obtained b5 the author 
m the treatment of peptic ulcer o\ er a period of 10 
jears warrant fiuther studj' of the hypothesis The 
medical profession welcomes a new approach to the 
subject of peptic ulcer J A Wolfer 


T he constanth widemng interest in lesions of the 
anorectal region is being met b> a deaded in- 
crease m the number of contributors to the hterature 
on the subject hen one attempts, as has Dr 
Prmtt in his recent book,= to discuss e\ ery phase of 
the field m a treatise of 370 pnges, some of the chap- 
ters will necessaril> be somewhat sketch} The wis- 


* The Causation or Chkontc Gastso Duodenal Dlcees a I^ew 
TheoS bV t jacque, Spiro M R.C S (Eds) L.R.C P (Losd ) 
With an introduction b> Sir Humphrer RoUcston Bart. G CL\ O 
K.CB Kew Fork and London Oiford Lnivercit> Pre^s tfloi 

* iloDERs pKOCTOix>c\ Bj MoaIOD C Pruitt M D L R.C P.S (Ed ) 
F R.as (Ed ) F ^ C s St Loui^ The C \ dosbj Compan> 19^1 


dom of dismissmg dixerticida, for example, m two 
pages, or injuries and foreign bodies after a con- 
sideration on one page each is open to question 

The remewer would have welcomed a more de- 
tailed discussion of the use of low spmal anaesthesia 
m proctologv since the opimon is now widelv held 
that it IS particularh well adapted to surgerv m this 
zone, and no mention is made of intravenous mech ca- 
tion in anal chancroid, which has in manj locahties 
supplanted the old treatment bv escharotics and 
surgerv 

The chapters on anatomv , embrv ologv , fistula, 
and haemorrhoids are concise and well written and 
the thirteen pages describing the use of injections in 
the treatment of pdes will intrigue the general prac- 
titioner 

The newcomer in the specialt> will find in the 
book a readable mtroduction to the subiect, those 
ahead} famdiar with its prmapals wdl credit the 
author with an extensiv e Lmow ledge ot recent litera- 
ture, from which he has quoted freelv and with a 
mce disarmination to supplement his own mature 
experience Chetice Rosser 


TN a vmlume' of iSo pages Ivv and Curtis describe 
the methods of treatment of fractures of the jaw 
which m their hands have, durmg mam vears ex- 
perience, proved most successful The book will 
prove of value especiaUv to the surgeon or dentist 
who, for the first time, is called upon to treat frac- 
ture of jaw s or ev en to admimster first aid Too fre- 
quentlv, howev'er, a fractured jaw is improperl} 
treated or neglected for a few weeks, when sunple 
methods such as outhned m this book are no longer 
apphcable The crux of the treatment of fractures 
of the jaws is m the reduction of the fracture and its 
maintenance in normal position b} means of wires 
which hold the teeth m the same relation to each 
other as the} were before the fracture occurred 
(This of course, must be realized before the wires are 
apphed ) The manner of apphcation of the wires 
advanced b} the authors is simple and expeditious 
It is particularh gratifving to note the contra- 
indication to open operation in fractures of the neck 
of the condv les, either with or without dislocation of 
the head, which is mentioned m the text, but not 
suffiaentlv stressed 

The retraction of the posterior fragment bv a wire 
tluough the angle fixed to the back of the neck or 
plaster head cap is good The manner of applvmg a 
plaster head cap used to maintam traction m other 
wa\'B, will be helpful to the uninitiated 

Herbept \ Potts 

TJ?" elaborate treatise' on mouth diseases bv 
contains 460 pages with 145 illustra- 
tions, man} of them m color and selected from the 

iiit; J aws. BvRobcr*BIvj MD DDS papc 
Curtis A-B MD DOS P^delShiT Lf 

NruVo-tADdLcndoD too d ^ 



:26 


SURGERY GYNECOLOGY AND OBSTETRICS 


autb r on-n ca es The actual tett s more com 
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subjects u llj c s dcr d m a t tbook on 1 u 
ge > a d d sc ssing the q c tion of f cal infect n 
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methods \ bibliograph} is inserted at the end of 
the book In a work of this scope ob\iousl\ not all 
procedures in common use can be descnbed Se- 
lection IS made on the basis of general usage and 
personal preference The van den Bergh test for 
bile pigments in the blood is dismissed as of ques- 
tionable value, the Hinton test for saphilis is not 
mentioned, microchemical methods of evamination 
of capiliar\ mstead of a enous blood are omitted 


The new third edition contams numerous addi- 
tions, such as the Kline reaction for S3'philis, the 
Newcomer method for determining hffimoglobm con- 
tent of the blood, the icterus indev, and the use of 
histamine m studimg hydrochloric acid secretion 
bj the stomach 

This manual remains one of the best available to 
the student and laboratory worker 

VLTEE H XA.DLEE, 
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Books receued are acknowledged m this department, 
and such acknowledgment must be regarded as a suffiaent 
return for the courtesy of the sender Selections will be 
made for rei lew m the interests of our readers and as space 
permits 

Theohe US'D Beams der Kpebskraxkheit Bj 
Pmatdozent Dr Fehx Mandl \ienna Wilhelm Maud- 
nch, igj2 

FopTSCEEITTE AUF DElt Gebiete der Roevtgen- 
STE.\HLE^ Edited by Prof Dr Grashey Vol 37 Die 
Haenorgane m Roentgeseui) By Prof Dr Eugen 
Joseph and Dr S Perlmann ad rei enl edition Leipzig 
Georg Thieme, 1931 

I'CTEODCCnON TO THE LlTERATtrRE OF VERTEBRATE 
Zoologv, Based chiefly on the tides m the Blacker Library 
of Zoology, The Emma Shearer Wood Librarv of Orni- 
thology, The Bibliotheca Oslenana, and other libranes 
of JIcGill Umiersiti, Montreal Compiled and edited 
by Casey A Wood, M D ,LL D London Oeford Unuer- 
sity Press, 1931 

ALatas Birthdat VoLuiiE, \ Collection of Sorcicvl 
Essws Written is Honor of Rudolph ALatas, Xew 
Orleans Xew York Paul B Hoeber, i93r 

RaDIOTHER-APIE, TeCHNTQCE DU DOS.AGE EN PROFON 
deur By Ch Guilbert Pans X Maloine, 1932 


\ eft’s Has-dblch dep GyvAEKOLOGiE Edited by Dr 
W Stoeckel Vol i\, ist half Die phasikalische 
Therapee in dep Gyn aekologie Edited by A Laqueux, 
W Rump, H W mtz Mumch J F Bergmann, 1930 
Avs Ais OF Roenwgenologa, a Sepues of Monogr,aph- 
rc Atlases Edited by James T Case, M D V’^ol xm 
Gwecological Roentgen'ologa Byjuhus Jarcho, M D , 
FACS Xew York Paul B Hoeber, Inc , 1931 
Biologla a Patologu de ea Mujer, Tr.atvdo de 
Obstbtricia a Gdcecoloola, pubheado bajo la dtrecaon 
de los Doctores Joseph Halban a Ladwig Seitz Traduado 
directamente del ongmal alemdn por Joaquin Xunez Gn- 
maldos con la colaboraaon tecnica del Dr D Arcaio 
Sanchez Lopez Tomo \m Madnd Editonal Plus Ultra, 
*931 

MiDWirERA By Ten Teachers, under the direction of 
ComA-ns Berkeley , ^L A , M D , M C (Cantab ), F R C P 
(Lond), FRCS (Eng), PCOG Edited by Conn ns 
Berkeley , J S Fairbaim, Clifford WTute. 4th ed Xew 
\ork William W ood &. Company, 1031 
■VssocLAXtoN Francaise poup l'Etude DU Cancer 
■kTLAS DU CcNCER Vols IS and V Les Tumeurs de 
Centres nerv euz et des Xerfs penphenques By GustaA e 
Roussv et Charles Oberhng Fondation Henn de Roths- 
child Pans Librame rehz Alcan, ig3r 
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THE SURGIC\L TRE\TMe\T AND 
MANAGEMENT OF PHAR\NGO 
(ESOPHAGEAL DIVERTICULUM 
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T he etiolog}’^ of \omitmg of pregnanev is still 
unknown From the evidence to date it 
appears that a metabolic disturbance, par- 
ticularly in the carboh) drate chain, maj perhaps 
be an important ebological factor Dehj dration, 
starvation, and incomplete ovidation of fatty aads 
certamly play an important role in the production 
of the (iemical changes noted m the blood and 
unne of a patient suffering from severe vomiting 
of pregnane} These abnormal findings are usually 
a high ammoma mtrogen content in the unne, and 
a shghtly mcreased non-protein nitrogen, de- 
creased chlondes, increased unc and lactic aads, 
and accumulation of acetone bodies m the blood 
In man} fatal cases of \omitmg of pregnancy, 
characteristic lesions are present m the h\ er, which 
show as profound necrosis of the central portion of 
the lobule Although man} n-nters regard this 
lesion as charactenstic of vomitmg of pregnane} , 
It IS conceivable that starv^ation, rather than the 
voimting of pregnancy, may be the underlying 
cause of these hepatic lesions On the other hand, 
ne know from the work of Opie and others that 
central and midzonal neaoses in the hver are 
usuall} the result of s}stemic poisoiung, from 
n hich it w ould appear that vomiting of pregnane} 
may rest on a toxic basis 
black suggested that a toxin or poison produced 
by the fetus or placenta may he the cause of 
\ omiting of pregnancy, and that normal pregnant 
women become immune to this toxin No such 
toxin has, how ever, been isolated, and, it is con- 
ceivable Biat It ma} prov e to be an intermediate 
or end-product of metabohsm, rather than a 
foreign poison It certainl} seems that the neu- 
rotic element, as a factor in the etiolog} of the 


disease, has been greatl} overemphasized m the 
past All cases of vomiting of pregnane} are 
undoubtedly toxsermc m ongin, although the} 
may x ar}' greatl} wuth respect to the role which a 
neurosis may pla} in the course and prognosis of 
the disease 

We have been unable to find in the literature 
any reference to haemorrhagic retinitis assoaated 
with V omiting of pregnanc}' RecentI} w e studied 
two such patients, and smee the findings ma} be 
addihonal information in the search for the cause 
of this disease, the} are here reported in some 
detail 


Case i The first patient^ a colored secundigra\ ida, age 
32 years, was adnutted to the hospital March 3, 1931 
hai ing had her last menstrual period October ro 1030, and 
complaining of se\ ere v omiting Accordmg to her histon 
she had lost 26 pounds m weight durmg the 2 months pre- 
c^ng adimssion to the ho'^ntal Phvsical examination 
showed some drj-ness of the skin, noticeable emaaation, 
but no jaundice She was 5 months’ pregnant and suffenn'^ 
from sev ere \ oimtmg, which persisted m spite of treatmenr 
Isolation, fluids, mtravenous glucose solution, and small 
meals were of no avail Nme davs after admission the 
patient complamed of blurred vision, and ophthalmological 
wanunaUon at that time revealed the fact that the 
disa w ere normal but that thej were surrounded bv sev - 
eral large areas of hiemorrhage These hemorrhage:, 
whidi were pr^nt in both ejes,were retinal and sub 
varj-mg from a pm point to large 
patches There vras no artenov enous compression and the 
appeared to be qmte normal except for some 
«n^g of the verj small branches No exudates or 
W ‘^®‘'=cted The impression was that the 
pauent had hemorahagic retmitis with no obvious disease 
ot the V essek of the retma '-v-isc 

condiUon became steadilj worse, as indi- 
1*^ persistent v onuUng, stead} loss of weight and 
^ partial blmdness Adnum^tmUon of 

glucose solution wus contmued, but failed to 
proQuce an^ improN ement 
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The 3 patients whose histor es are here reported 
b th developed hamorrhagic ret n Uswh le suffer 
t g from se ere V m ting of pre anc) Termina 
tionofpregnancj ttaspe formed in both cases but 
while It \ as done 8 da) s after the first c mplaint 
of blurred vis on in the one it was institute im 
meehately after the appearance of this complaint 
in the oier patient The latter recovered t hile 
the former died sho tly after the terminati n of 
pregnancy 

In the fat 1 case autopsy re caled central 
necr ssm Ihel r and necrotic areas in the a te 
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nor lobe of the pituitary gland There is no \ ery 
good explanation for the hypophjseal necrosis 
other than that some unknoivn poison or toxin or 
metabolic product, assoaated ivith the toxaemia 
of vomiting of pregnancy, had caused the necrosis 
in both liver and hypophysis It is interesUng to 
note that in this paUent there was a h\-pergly- 
caemia, and it is conceivable that the high blood 
sugar might ba\ e been assoaated with the lesion 
in the h>-pophysis Ve have previouslj noted 
similar lesions in the pituitarj' gland in 2 fatal 
cases of vomiting of pregnancj , 2 cases of eclamp- 
sia, and I case of chrome nephritis dunng preg- 
nancy, 

It seems logical to assume that the h'emorrhagic 
retimtis is assoaated with, and a result of, the 
vomiting of pregnancj toxaimia This appears to 
be substantiated b\ the fact that the retinitis 
cleared up in the second patient, in \ horn termina- 
tion of pregnancj u as done earlj enough to bnng 
about complete reco\ erj F rom our expenence in 


retmitis in patients suffenng from vomitmg of 
pregnancj must be regarded as a grax e prognostic 
sign and an absolute indication for immediate 
termination of pregnancj Routme and repeated 
ophthahnological exammations in all patients 
suffenng from x onntmg of pregnancx seems essen- 
tial Attention should also be paid to anj* com- 
plamts of disturbed xnsion 
From a studj of the draxvmgs of the ex e-grounds 
as shown in Figures i and 2 (frontispiece), it is 
apparent that tlie hiemorrhages are of a diffuse 
character and qmte different from the hx-perten- 
six e or artenoscleroUc tj-pe One gams the impres- 
sion that ttere is an escape of blood cells or dif- 
fusion of blood elements through the capillarj- 
xxaUs due to iniurj to, or change in permeabihtj 
of, mese x essel walls The hx er lesion, the necrosis 
m tne hxpophx sis, as v ell as these changes m the 
capiUarx xxaUs maj be due to a single agent or 
substance, toxic m character 
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CLINICAL AND EXPERIAIENTAL BASIS FOR SURGERY OF THE 
PELVIC SYMPATHETIC NERVES IN GYNECOLOGY 

REKE FOXTAINE, M D , axd LOUIS G HERRM-VKX, MD , Strasbourg, France 

Clinique Chirurgicale \ (Professor Lcricbe) XJni\*Er«ite de Strasbourg 


F unctional disturbances of the pel- 
vic sympathetic nen^es are frequently 
responsible for severe intractable djs- 
menorrhoeafrom "which relief is rarely obtained 
by the ordinary methods of treatment These 
functional or intrmsic types of dysmenorrhoea 
together is ith the severe neuralgias associated 
vith inoperable neoplasms m the pehns offer 
an important field for surgety of thepehnc 
sjnnpathetic nerves 

In 1898, Jaboulay attempted to rehe\e pel- 
\ ic neuralgia by intemiptmg the afferent path- 
V ays in the sacral sympathetic chains In one 
patient he disarticulated the coccyx, then, 
after freeing the rectum from the hollow of the 
sacrum, he v as able to resect a small portion 
of the sacral sympathetic chain of one side and 
divide it on the opposite side In the second 
patient he freed the rectum from the hollow of 
the sacrum and displaced it antenorl} with 
the hope of pullmg apart the anterior branches 
of the sacral plevus These operations, how- 
ever, were successful onlj^ m reheinng the pel- 
vic neuralgia for a short time About one 3 ear 
later, Ruggi published his mteresting vork on 
abdominal sj'mpathectomj'^ in functional dis- 
turbances of the female genital organs He 
adnsed the resection of the utero-ovanan 
plevus by the transpentoneal route His re- 
ports sho-ft that the operation vas frequentlj^ 
follov ed by a complete disappearance of the 
pehnc pam Nevertheless, tye i\ork of both 
Jaboulaj" and Ruggi faded to hold the atten- 
tion of the other surgeons of that time and, as 
a result, these procedures were quickly dis- 
carded and forgotten 

In 1921, Professor Lenche made a complete 
study of tye pelvnc sjunpathetic nen es in re- 
lation to pehnc neuralgia and he introduced 
the pen-artenal sj'mpathectomy of the in- 
ternal ihac (hypogastric) arterj as a means of 
rehevnng the pain in cases of functional dj's- 
menorrhoea This procedure was mdeh ac- 
cepted in Europe and from the results pub- 
lished by Lenche, Cotte, Hallopeau, and 


hlichon, the operation gave complete and 
lastmg relief from pam m the great majonty 
of the cases In 1925, Cotte found that sec- 
tion of the supenor hypogastnc plexus (pre- 
sacral nen e of Latarjet) also gave complete 
rebel m cases of functional dj’^smenorrhcea 
Since the section of the supenor hv’’pogastnc 
plexus proved to be much simpler from the 
techmcal standpomt he suggested it as a sub- 
stitution for the more comphcated operation 
of pen-artenal sjmipathectomy of the internal 
iliac (hj'pogastnc) arterj^ 

The V ety gratifjnng results that hav e been 
obtained bj"" the v'anous operations upon the 
pelvnc sjunpathetic nen es for the rebel of pel- 
vnc neuralgia seem to us to justif}' this present 
work However, before entenng mto the de- 
tails of the surgety of these nerves it wdl 
perhaps be -wise to revnew bneflj the anatom}’- 
and physiolog}’- of the entire pelvnc sympa- 
thetic nen ous system 

MACROSCOPIC AXATOMY OF THE NERV'^ES 
TO THE FEMALE SEX ORGAN'S 

The ninenalion of the ovary The ov’ary de- 
rives Its nen e supply mainly from the ov anan 
plexus This plexus anses from the inter- 
mesenteric and renal plexuses and follows the 
ov’anan artery throughout its entire course 
(Fig i) Accordmg to Hovelacque three 
fibers anse from the middle of the renal plexus 
to join the ov anan plexus Petit-Dutailhs and 
Flandnn (1923) have also demonstrated fibers 
ansing from the lateral edge of the renal 
plcms These fibers umte wnth the fibers from 
the intermesentenc plexus As early as 1783, 
V alter demonstrated ganglion cells interposed 
between these fibers The number of the 
fibers IS not constant, occasionallv, however, 
they are so numerous as to form a true plexus’ 
Hovelacque states that this group of nen es is 
usually combmed mto a single or at the most 
two mam nene trunks Dahl (1924) and 
Laux (1927), however, represent them as a 
true plexus formation 
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CONCLUSIONS 

1 Hsmorrhagic retinitis appearing doiuig the 
course o{ \omting of pre'Tiancy » of grave 
prognostic significance and an indication for 
therapeutic abortion 

2 Routine and repeated eje ground eTanuna 
tions should be conducted on ^1 patients suffering 
fiomse ere vomiting of pregnancy 

3 The character of the hamorrhagic retinitis 
seen m 2 cases of \ omit ng of p egnancj makes it 


probable that the e> e lesion is caused bj a change 
m the permeability of the capillar} nails 
4 Necrosis in the antenoi 1 be Of the h) 
poph}S!s IS sometimes seen in fatal cases of \om 
itingof p egnanc} 


REFERENCES 

M I ZUch f G b t h Gyn k 9 I 
O I t L J M R h 904 47 



FONTAINE, HERRjMANN SURGERY OF PELMC SYIMPATHETIC NERITIS 135 


pictured these fibers as united into a smgle 
nerve trunk, consequently, they ga^e it the 
name of “pre-sacral nerv'e ” Numerous stud- 
ies have been earned out to clarify this ques- 
tion, but in spite of all of the vork the facts 
are still contradictor^’ Ferey (1926) found a 
single ner\ e in only 1 5 per cent of the 13 dissec- 
tions which he made A defimte plevus forma- 
tion was found m the remaimng 85 per cent 
of his dissections In a senes of 80 dissections, 
Delmas and Lauv (1927) found that in 20 per 
cent of the cadavers the roots w ere joined to- 
gether thus forming a true ner\’e, w hile in the 
remaimng 80 per cent of the cadaiers the 
nen es were more or less spread out m a plevus 
formation Roussel (1926), on the contrarv', 
found a smgle nerve m 75 per cent of his 
dissections, a plexiform formation in 20 per 
cent, and a true plevus with broad meshes in 
only 5 per cent of the dissections It has been 
our expenence that the nen es are usually in a 
plexus formation and rarely combined into a 
single nen e trunk In introducmg the section 
of the superior hy pogastnc plexus mto gyne- 
cological surgery, Cotte (1925) accepted the 
descnption of Latarjet and Bonnet (1913) and 
consequently’ named the operation the ‘ sec- 
tion of the presacral nen e ” This name has 
remamed prevalent m France so that we shaU 
make use of it frequently throughout this 
work but only with the understandmg that we 
do not refer to a smgle nen e trunk but to a 
A ariable number of filaments of a great plexus 
formation 

A few’ nen’e filaments from the supenor 
hy pogastnc plexus course along the common 
iliac artenes The plexus itself continues 
dow n 01 er the promontory’ of the sacrum and 
at about the lei el of the first sacral vertebra 
dii’ides mto two distinct nen’es called the 
inferior hypogaslric nerves (Fig 3) Delmas 
and Laux (1927) desenbe this diiision as 
taking place just above the promontory of the 
sacrum 

The inferior hypogastric nenes These nen es 
are usually between 2 and 3 inches in length 
and course obliquely from aboie downward 
in the lateral rectal space They course along 
the internal iliac arteries and gu e off branches 
which accompany’ the branches of these ar- 
tenes, other branches course medially and 


termmate in the rectum The lateral sacral 
vessels he slightly medial and postenor to 
these nenes (Latarjet and Rochet, 1922) 
The prmapal ureteral nen'es are denved from 
these mfenor hy’pogastnc nen es After these 
branches hav e been gu en off, the two mfenor 
hypogastne nenes terminate in a mass of 
nen’e fibers and ganglion cells which has been 
named the hypogastric ganglion (Fig 5) by’ 
Lee (1849) 2.nd Frankenhaeuser (1867) The 
actual existence of such a ganglion is debat- 
able Hovelacque (1927) has defined the “so 
called ganglion of Frankenhaeuser” as the 
antenor part of the mfenor hypogastne 
plexus Dalil (1916) made an histological 
studv of that part of the plexus and he was 
able to demonstrate occasional masses of 
ganglion cells withm the meshes of the nen e 
fibers Lee (1S49), Frankenhaeuser (1867) 
Robinson (1S94), Hashimoto (1904), Jung 
(1905), and Kehrer (1910) have all considered 
it a true sympathetic ganghon Latarjet and 
Rochet (1922) have desenbed the ganghon as 
a greynsh-w hite feltmg in the form of a quad- 
rilateral mass the limits and dimensions of 
which are difficult to fix The mfenor hypo- 
gastne nene is continuous with the medial 
surface of this mass The visceral branches to 
the pehic organs are denved from the medial 
surface of the mass while there is a nch anas- 
tomosis w ith the sacral nen es on the lateral 
surface The entire mass of ganglion cells and 
nen e fibers w hich make up this hy pogastnc 
ganghon is situated m the supenor pehic 
space between the pentoneum and the fascia 
cov enng the lev ator am muscles The plexus 
reforms on the antenor surface of the rectum 
just posterior to the uterus and vagma and 
becomes intimately connected with the utero- 
sacral ligaments Blaisdell (1917) has studied 
this connection and beheves it to be a most 
important formation Between the lateral 
border of the hypogastne plexus and the 
levator am muscles are situated the internal 
iliac V essels These large v essels are separated 
from the plexus by’ the thm gemtopelv ic 
aponeurosis The utenne artery’ passes over 
the antenor surface of the plexus Condamin 
(1927) has recently revived the old procedure 
of cutting the uterosacral ligaments for the 
purpose of relievmg pelvnc pam that is asso- 
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The ovanan plexus enters the suspensor> 
ligament of the o\ar> and dnides into an ex 
temal tubular branch which supplies the fallo 
pian tube and one or se\ eral internal branches 
^hich go to the hilum of the o\ar> Five or 
SLX terminal filaments of the external tubular 
branch course throuoh the broad heament and 
reach the lateral border of the uterus (Tig 2) 
According to Lhermitte and Dupont (1925) 
Segond (19 6) and Hovelacque (1927) there 
IS no anastomosis between these filaments and 
the plexus of nerves which accompames the 
utenne artery and its branches Mom son 
Lacombe (1920) on the contrarj states that 
there is an anastomosis between these nbers 
The tnneration of the uterus The nerve 
fibers in the wall of the uterus are derived 
from the great plexuses of Franhenhaeuser 
(1867) which are situated on either side of the 
^d> of the uterus m the broad ligament 
These plexuses are made up of fibers from 
both the h> pogastnc and sacral plexuses The 
hypogastric plexus (Fig 3) is arbitrarily di 
vidcd into two parts the inferior part being 
called the mfenor hypogastric plexus and the 
superior part the part which has been given 
so many speaal names is now commonly 
called the superior bj po astric plexus Some 
of the speaal names that hav e been applied to 
the superior hypogastric plexus in the past are 
plexus sousme entSnque (Winslow 1732) 
nervus uterinus ma^nus (Tiedemann 18 2) 
nexus ganglionnaire lamelliforme (Bourgciy 
1844) plexus utennus magnus (Frankcn 
haeuscr 1867) plexus interiliaque nerf pre 
saerd (Latarjet and Bonnet 1913I and nerf 
prdlombaire (de PouviIIe 1927) 

The superior hypogastric plexus has been 
described by Hovciacque as e scntiallj a con 
tmuation of the intermesenteric plexu below 
the inferior mesenteric artery and it includes 
that portion of the plexus which extends from 
the superior part of the fourth lumbar verte 
bra to the middle of the first sacral vertebra 
There it divades into t\ 0 terminal plexuses 
called thenghtand theleltvi/enor / ypogaslric 
plexuses (Fig 4 ) Dclmas and Laux (19 7) 
state that the important branches to this 
plexus come from the lumbar svmpathetic 
chains The> also believ e that the fibCTS from 
the first and second lumbar ganglia are the 


pnnapal roots which strengthen the thin 
branch from the inferior mesentenc plexus 
and the branches from the third and fourth 
lumbar sympathetic ganglia These root 
make up the superior tnesenlertc plexus similar 
to the manner in which the splanchnic nenes 
are formed consequently the branches are 
frequently referred to as the pelvac splanchnic 
nerves 

The terminal branches of the mterme en 
teric plexus unite m an extremely vanable 
way to form the superior mesentenc plexus 
Ganglion cells have been demonstrated m 
the plexus formed by these branches con e 
quently the point of conv ergence of the roots 
has been giv en the name of the mfenor mesen 
tenc ganglion 

The vtfenor mesenteric plexus gives rise to 
the right and left mesentenc nerves The e 
nerves unite at a point about i inch belo v the 
ongm of the inferior mesentenc artery to form 
the bemnning of the superior hypogastne 
pUxus {presacral nere) The branches from 
the left side pass obliquely downward while 
the branches from the n ht pass po tenor to 
the artery There are usually many fine 
anastomoses between these nerves so that a 
true plexus is formed Thi plexus is situated 
yust antenor to the bifurcation of the aorta 
and separated from it by a thin lay er of fascia 
The plexus then follows the curve of the 
sacrum into the pelvis There is usually a 
slight deviation of the plexus to the left The 
midsacral artery is separated from the poste 
nor surface of the plexus by a dense laver of 
fasaa Anteriorly the plexus is covered by a 
thin layer of loose connective tissue and the 
panetal peritoneum In thin indivadual the 
supenor hypogastne plexus can easily be seen 
through the peritoneum The root of the 
mesentery of the sigmoid colon is situated to 
the left 

There arc many slight variations of the 
supenor hypo'^astne plexus but none of them 
IS of very great importance Poussel (1926) 
made a very complete study of these varia 
tions \11 of the recent studie especially 
thoseof Segond (19 6) and Ilovelacque (1927) 
have shown the plexus to const tof a ventable 
network of nerv e fibers The descnption of 
the plexus by Lataryet and Bonnet (1913) 
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pictured these fibers as united into a single 
nerve trunk, consequently, they gave it the 
name of “pre-sacral nerve ” Numerous stud- 
ies have been earned out to clarif}’- this ques- 
tion, but in spite of aU of the vrork the facts 
are still contradictoiy’- Ferey (1926) found a 
single nerv^e m onlj 15 per cent of the 13 dissec- 
tions v hich he made A defimte plexus forma- 
tion -was foimd m the remaimng 85 per cent 
of his dissections In a senes of So dissections, 
Delmas and Laux (1927) found that in 20 per 
cent of the cada\ ers the roots v ere joined to- 
gether thus forming a true nerv e, wMe in the 
remaimng So per cent of the cadavers the 
nen'es v ere more or less spread out in a plexus 
formation Roussel (1926), on the contrarAq 
found a smgle nerve m 75 per cent of Ins 
dissections, a plexiform formation in 20 per 
cent, and a true plexus with broad meshes m 
only 5 per cent of the dissections It has been 
our expenence that the nerves are usuallj in a 
plexus formation and rarely combmed mto a 
single nerve trunk In mtroducmg the section 
of the supenor hjqiogastnc plexus mto gjme- 
cological surger}-, Cotte (1925) accepted the 
description of La tarjet and Bonnet (1913) and 
consequently named the operation the “sec- 
tion of the presacral nerv e ” This name has 
remamed prev alent m France so that n e shall 
make use of it frequentl)^ throughout this 
work but only with the understanding that we 
do not refer to a single nerv e trunk but to a 
V anable number of filaments of a great plexus 
formation 

A few nerve filaments from the supenor 
hypogastnc plexus course along the common 
iliac artenes The plexus itself contmues 
down ov er the promontorj'- of the sacrum and 
at about the level of the first sacral v ertebra 
divudes mto two distmct nerv'es called the 
'inferior hypogastric uencs (Fig 3) Delmas 
and Laux (1927) desenbe this ^vision as 
takmg place just abov e the promontorj of the 
sacrum 

The infer lor hypogastric nenes These nerv es 
are usually betvv een 2 and 3 mches m length 
and course obliquely from above downward 
m the lateral rectal space They course along 
the mtenial iliac artenes and giv e off branches 
which accompany the branches of these ar- 
tenes, other branches course medially and 


te rmin ate m the rectum The lateral sacral 
vessels he slightly medial and postenor to 
these nerves (Latarjet and Rochet, 1922) 
The pnncipal ureteral nerv es are denved from 
these mfenor hypogastnc nerv es After these 
branches ha\ e been giv en off, the two mfenor 
hvqiogastnc nerves tenmnate m a mass of 
nerv'e fibers and ganglion cells which has been 
named the hypogastric ganglion (Fig 5) b}* 
Lee (1849) and Frankenhaeuser (1867) The 
actual existence of such a ganghon is debat- 
able Hovmlacque (1927) has defined the “so 
called ganghon of Frankenhaeuser as the 
antenor part of the mfenor hy-pogastne 
plexus Dahl (1916) made an histological 
stud}' of that part of the plexus and he was 
able to demonstrate occasional masses of 
ganghon cells within the meshes of the nerve 
fibers Lee (1S49), Frankenhaeuser (1S67) 
Robmson (1894), Hashimoto (1904), Jung 
(1905), and Kehrer (1910) have all considered 
it a true sjmpathetic ganghon Latarjet and 
Rochet (1922) have desenbed the ganghon as 
a grejish-white feltmg m the form of a quad- 
rilateral mass the limi ts and dimensions of 
which are difficult to fix The mfenor hv-po- 
gastne nerve is continuous with the meffial 
surface of this mass The visceral branches to 
the pelvic organs are denved from the medial 
surface of the mass w hile there is a nch anas- 
tomosis with the sacral nerv es on the lateral 
surface The entire mass of ganglion cells and 
nerv'e fibers which make up this hypogastnc 
ganglion is situated m the supenor pelvic 
space betw een the pentoneum and the fascia 
cov enng the lev ator am muscles The plexus 
reforms on the antenor surface of the rectum 
just postenor to the uterus and vagina and 
becomes intimatelv connected with the utero- 
sacral ligaments Blaisdell (1917) has studied 
this connection and beheves it to be a most 
important formation Between the lateral 
border of the hypogastnc plexus and the 
lev ator am muscles are situated the mtemal 
iliac v^essels These large v essels are separated 
from the plexus by the thm gemtopelvic 
aponeurosis The uterme artery passes over 
the antenor surface of the plexus Condamm 
(r9— /) has recently revived the old procedure 
ot cuttmg the uterosacral hgaments for the 
purpose of rehevmg pelvic pam that is asso- 
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ciated with retroversion of the uterus or men 
strual irregulanties This procedure fl.as iieiy 
popular in Europe many jears ago but at 
that time the impro\ement which followed 
this operation was thought to be due to some 
mechanical reason In the light of the recent 
anatomical studies it is evident that this 
operation was in reality a masked sympa 
thectomj (Fig 6) 

Aferent branchs oj the hypogailric ganglion 
The afferent branches course to the second and 
third sacral sympathetic ganglion and carry 
the impulses through the sacral sympathetic 
chains According to the original dcscnption 
by Lee (1849) these branches are usually very 
thin and not constant as to their course or 
termination Eckhard (1862) named these 
branches the erector nerves and Bishop 
Harman (1899) called them the pelvic 
splanchnic neiwes The parasympathetic 
fibers that come from the sacral roots are the 
more important The origin of these fibers 
^anes somenbat according to the author 
Cordier (192:) states they arise from the 
first to fourth sacral roots Latarjet and Ro 
chet (1922) behe%e they arise from the second 
to third sacral while Hovelacque (1927) slates 
they arise from the third to fourth sacral 
roots Laur (1927) has demonstrated fibers 
that connect the hypogastric pletus with the 
hy pogastnc ganglion Hovelacque states that 
there is constantly a branch which connects 
the superior hemorrhoidal plexus with the 
h> pogastnc ganglion 

E^erent branches of the hy pogastnc ganglion 
The efferent utennc ncr'es are divided into 
two groups The pnnapal group is made up 
of fibers from the anterior part of the hypo 
gastnc ganglion while the accessoiy group is 
made up of fibers from the vesical branches 
These nerve fibers form a resistant network 
about theuterosacralligaments Thenwjonty 
of the e fibers reach the uterus and arc dis 
tributed to the lower two thirds of that organ 
Latarjet and Rochet {1922) have named one 
of these branches the lateral nerve of the 
uterus This nerve may anse either from the 
inferior hypogastnc nerv e of that side anterior 
to the hypogastnc ganglion or directly from 
the hy pogastnc ganglion It passes anterior 
to the ganglionic mass and postenor to the 


utenne artery then courses to the lateral bor 
der of the uterus and ascends to the insertion 
of the round ligament (Fig 5) 

Since the efferent nerves to the rectam 
ureter and bladder are not concerned with 
this present problem we shall omit them en 
tircly 

The nerves of the xagtna These nerv es come 
from the antenor part of the hypogastnc 
plesus and from the vesicov aginal brandies of 
that plexus (Latarjet and Rochet) while a 
few laments come from the sacral roots 
According to kuntz (1930) nearly all of the 
more recent investigators have desenbed a 
relatively simple plexiform arran ement of 
nerves which include small ganglia and which 
are situated in the upper and middle part of 
the vagina 

iUCSOSCDPIC ANATOiiy OF TJH: NEBVIS 
TO THE FEMALE SE\ b 

During the past few years considerable 
investigative work has been earned out to 
determine the constitution of the p ripheral 
sympathetic nervous system The work of 
Colie and Noel (1927) and of Lencie and 
Fontaine (19 9) has emphasized the fact that 
ganglion cells are present along the course of 
the intermediary nerve trunks as well as m 
the meshes of the great plexuses of nen es m 
the pelvis It is impossible to separate the 
individual nerves from these plexuses and 
masses of ganglion cells The important fact 
IS that the entire sympathetic innervation of 
the genital organs as well as the sympathetic 
innervation of afl other viscera is m the form 
of a vast plexus of nerv es the meshes of which 
are sometimes wide while at other times the 
fibers are matted together with small masses 
of ganglion cells cattered along the entire 
counie of the nerves For this reason one 
should not consider the peripheral ^mpa 
thetic nervous sy stem as consisting of separate 
ganglionic centers that are connected by 
intermediate nerve fibers which act only as 
penpheral conductors ol nervous impulses 
Intrinsic innenalion of the o^ary Among 
the early investigators Frankenhacuser (1867) 
Waldeyer (1870) and Ellischer (1876) de 
senbed the intrinsic nerves of the ovary as 
supplying the ovarian follicles as well as the 
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blood vessels, but Vedeler (1890) vras unable 
to demonstrate fibers which enter the follicles 
Other observers, such as Riese (1891) and 
Von Herff (1892), descnbed nerve fibers m the 
ovary as penetrating the membrana propria 
and terrmnating m the stratum granulosum 
of the follicular wall Von Herff (1896) de- 
scnbed cells which he regarded as ganghon 
cells within the ovarj’-, but later he was un- 
able to substantiate that claim Cromafiin 
cells hai e been descnbed m the stroma of the 
o^anes Kuntz (1919) made a verj' careful 
and complete study of this problem He 
found an abundant neiwe suppty to the blood 
vessels and fibromuscular tissue in the stroma 
but no nerve fibers which either penetrated 
the ovarian folhcles or termmated m relation 
to them He and his pupils were also unable 
to demonstrate any neiwe supply to the 
interstitial secretory tissue Ganghon cells 
were not obsen'ed within the o\ai:3'’ m any of 
the preparations which they studied Walter 
(1782) and Dahl (1916) have demonstrated 
ganghon cells along the ovarian ner\'es but 
never actually within the ovary or fallopian 
tubes Lee (1849) descnbed a large ganghon 
at the level of the tubo-ov^arian angle Ac- 
cording to von KoeUicker (1894) and Dahl 
(1916), the great majority of the nerve fibers 
which supply the ov^ary and fallopian tube are 
unmyehnated, but occasional myelinated 
fibers hav e been foimd mterposed 
Inirmstc -tnueroahon of the fallopian tube 
The fallopian tube is supplied by both un- 
myehnated and m) elmated fibers denved 
from the ovanan and utenne plexuses Ac- 
cording to Kuntz (1930), the nerve fiber 
bundles penetrate the wall of the tube and 
give rise to branches which are distnbuted to 
all layers except possibly the mucous epithe- 
lium A definite plexiform arrangement of 
these fiber bundles is not apparent Von 
Herff (1892) supported the theor^’^ that nerv'e 
fibers penetrate the mucous epithelium and 
terminate in relation to the epithehal cells 
He also claimed to have observed ganghon 
cells m the wall of the tube Dahl (1916) 
descnbed neri'e fibers in all the la} ers of the 
fallopian tube except in the mucous epi- 
thelium He observ'ed ver}' fine branching 
fibers which approach the epithelium very 


closely but he could not detenmne if they 
actually termmated in relation to the epi- 
thehal cells He show ed that the nerve supply 
is most abundant toward the utenne end of 
the tube He did not find a defimte plexiform 
arrangement of the nerve fibers m any part 
of the tube, nor did he observe ganghon cells 
m the tube or broad hgament (Kuntz 1930) 

Intrinsic inneroation of the uterus The 
nerve fibers in the wall of the uterus are 
distnbuted mainly to the utenne musculature 
Some of the older mvestigators mamtam that 
nerve fibers also terrmnate m relation to the 
utenne mucosa, but, according to Kuntz, the 
majonW of the data available at present does 
not support this vaew' Dahl states that the 
bundles of nerve fibers run parallel to adjacent 
bundles of muscle fibers to w^hich they give 
off branches and these branches terrmnate in 
relation to muscle cells He also states that 
the nerv e supply is qmte uniform throughout 
the uterus except in the region of the fallopian 
tubes, where it is especially abundant He 
was able to trace nerve fibers as far as the 
mucosa but he never observ^ed nerve fibers 
actually withm the mucous epithehum Man} 
inv-estigators, notably Remark, La Torre 
(1907), and Kieffer (1920), have descnbed 
elements m the wall of the uterus in the 
human and animal species which they inter- 
preted as ganghon cells, others found no true 
ganghon cells within the utenne wall (Frank- 
enhaeuser and Dahl) IMedowar (1928) states 
definitel} that he could not find mtramural 
ganghon cells in the uterus of the dog Kuntz 
feels that in all probabihty true ganghon cells 
hav^e been observed m the wall of the uterus 
m some mstances, but that they must be 
regarded as cells which became displaced 
from the ganglia m the uterovagmal plexus 
dunng the course of development 

PHYSIOLOGY 

It has long been the classical teaching that 
the h}T)ogastnc plexus exerts a vasoconstnc- 
tor action on the vessels of the internal gemtal 
organs while the parasympathetic nerv'es 
(nervn engentes) exert a vasodilatory effect 
The S} mpathetic nerv es inhibit the secretion 
of the gemtal glands while the paras}'mpa- 
thetic nerves stimulate the glands to secretion 
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ciated with retroversion of the uterus or men 
strual irregulanties This procedure was very 
popular in Europe many jears ago but at 
that time the improvement which followed 
this operation was thought to be due to some 
mechanical reason In the light of the recent 
anatomical studies it is evident that this 
operation was in reality a masked s>mpa 
thectomy (Fig 6) 

A jferent branches 0} the h\pogastric ganglton 
The afferent branches course to the second and 
third sacral sjTnpathetic ganglion and carry 
the unpulses through the sacral sympathetic 
chains According to the onginaj description 
b> Lee (1849) these branches are usually very 
thm and not constant as to their course or 
termination EcUiard (i86j) named these 
branches the erector nerves and Bishop 
Ifarman (1899) called them the pelvic 
splanchnic nerves The parasympathetic 
fibers that come from the sacral roots are the 
more important The origin of these fibers 
vanes somewhat according to the author 
Cordicr (1921) states thev anse from the 
first to fourth sacral roots Latarjet and Ro 
chet (1922) believ e they anse from the second 
to third sacral while Hovelacque (1927) states 
they anse from the third to fourth sacral 
roots Laut (1927) has demonstrated fibers 
that connect the hypogastnc pletus with the 
hypogastric ganglion Hovelacque states that 
there is constantly a branch which connects 
the superior hemorrhoidal plexus with the 
hypogastnc ganglion 

E^crent brandies of iJu, hypogastnc ganglion 
The efferent utenne nerves are divided into 
two groups The pnnapal group IS made up 
of fibers from the antenor part of the hypo 
gastne ganglion while the accessory group is 
made up of fibers from the vesical branches 
These nerve fibers form a resistant network 
about theuterosacralligaments Themajonty 
of these fibers reach the uterus and are dis 
tnbuled to the lower two thirds of that organ 
Latarjet and Rochet (1922) have named one 
of the e branches the lateral nerve of the 
uterus This nerve may anse either from the 
infenor hy pogastne nerve of that side antenor 
to the hypogastnc ganglion or directly from 
the hypogastnc ganglion It passes antenor 
to the gangbonic mass and postenor to the 


utenne artery then courses to the lateral bor 
der of the uterus and ascends to the insertion 
of the round ligament (Fig 5) 

Since the efferent nerves to the rectum 
ureter and bladder are not concerned mth 
this present problem we shall omit them en 
tirely 

The nerves of the \agina These nerves come 
from the antenor part of the hyjxigastnc 
plexus and from the vesicovaginal brandies of 
that plexus (Latarjet and Rochet) while a 
few laments come from the sacral roots 
According to Kuntz (1930) nearly all of the 
more recent investigators have described a 
relatively simple plexiform arrangement of 
nerves which include small ganglia and which 
are situated in the upper and middle part of 
the vagina 

MICROSCOPIC ANVTOMY OF THE NERVES 
TO Tjra lEMAtE SE\ OROV S 

Dunng the past few years considerable 
investigative work has been earned out to 
determine the constitution of the peripheral 
sympathetic nervous system The work of 
^tte and Nod (1927) and of Leriche and 
hontaine (1929) has emphasized the fact that 
ganglion cells are present along the courser! 
the intermediary nerve trunks as well as in 
the meshes of the great plexuses of nen es m 
the pelvis It is impossible to separate the 
individual nerves from these plexuses and 
masses of ganglion cells The important fact 
is that the entire sympathetic innervation of 
the genital organs as well as the sympathetic 
innervation of all other vis era is in the form 
of a vast plexus of nerv es the meshes of which 
are sometimes wide while at other times the 
fibers are matted together with small masses 
of ganglion cells scattered along the entire 
course of the nerves For this reason one 
should Hot consider the penpheral sympa 
thetic nerv ous system as consisting of separate 
ganglionic centers that are connected by 
intermediate nerve fibers which act only as 
penpheral conductors of nervous impulses 
Inlrtnste tnrtervahon of the irary Among 
the early mv estigators Frankenhaeuser (1867) 
WaWeyer (1870) and Flhscher (1876) de 
senbed the intrinsic nerves of the ovary as 
supplying the ovanan follicles as well as the 
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of motor function of the bladder or rectum, 
seems to us to be clinical e\ndence that these 
genital nerves of the s}mpathetic nervous 
system are sensor}^ ratier than motor in 
nature The experimental studies of Lenche 
and Strieker (1927) show that the ner\’^es of 
the superior hypogastric plexus carr}”- afferent 
impulses They studied the mfluence of 
stimulation of the presacral ner\'e upon the 
blood circulation m the dog One cannula of 
Frangois Frank vas inserted m the central 
end of the carotid artery and another was 
inserted m the peripheral end of the internal 
diac arter}’- Excitation of the supenor h3^po- 
gastne plexus (presacral nerve) gave an im- 
mediate rise in both the general and peripheral 
blood pressure After a short time there was a 
gradual drop m the pressure m both artenes 
The cur\ es of the pressure m the diac and the 
carotid arteries showed relatively the same 
variations The supenor hypogastnc plexus 
vas then cut and the penpheral end uas 
stimulated with an electnc current Neither 
the general nor the penpheral circulation was 
influenced by this stunulation Hovever, 
when the central end of the cut nerv^e trunk 
was stimulated in a similar manner the general 
and the penpheral circulation nas modified 
to the same extent as when the mtact nerv’’e 
trunk was stimulated The stimulation of 
the intact nerve or the central end after the 
nerve had been cut caused the animal to 
an aken from the deep general anaisthesia and 
groan as though it was suffenng from mtense 
pain Stimulation of the penpheral end of 
the cut nerv'e trunk caused no action of that 
kind 

Latarjet and Rochet (1922) have expressed 
the theorj’^ that the severe pain associated 
nith pathological processes in the region of 
the uterosacral ligaments and m the retro- 
cervical region is due largely to stimulation 
of the hj'pogastnc ganglion 

ATFEREXT XEXIROXS OF THE SYMPATHETIC 
NERVOUS SYSTEM 

The existence of sympathetic neurons which 
are incorporated in conducUng pathwaj’-s 
through which afferent impulses are convened 
into the central nerv ous sj stem is still a mat- 
ter of great dispute, yet considerable anatomi- 


cal and ph} siological data are av affable which 
show clearly that the myentenc and sub- 
mucous plexuses contain reflex mechanisms 
and are capable of canyung out co-ordinated 
reflex actmties independent of the central 
nervous S5’^stem In 1874, Sokownm demon- 
strated that stimulation of the central end of 
a severed hypogastnc neiwe caused a sym- 
metncal contraction of the urinary* bladder 
even after the inferior mesentenc ganglion had 
been severed from aU medullary centers 
These expenmental results which show the 
role played by the reflex centers m the infenor 
mesenteric ganghon were confirmed by Court- 
ade and Guy'on (1895) and Laignel-Lavastine 
(1903) All of these results add further proof 
to the work of Franfois Frank in regard to the 
sympathetic reflexes Langley’’ and Anderson 
(1893) obtained the same results as Sokownm, 
but, since the observed reaction persisted 
after complete disarticulation of the symapses 
by nicotmization of the ganghon they con- 
cluded that the reaction was due to an “axon 
reflex ” Inasmuch as they thought the re- 
flexes depended upon afferent conduction 
through preganghomc fibers, they gax e them 
the complete name “pre-ganghomc axon re- 
flexes ” Accordmg to this theory there are 
no true sympathetic reflexes but efferent 
fibers have the abffity of conducting impulses 
m the opposite direction (antidromic manner) , 
consequently, no need exists for a real reflex 
that requires the integnty of the synapses m 
the sympathetic gangha We feel that fibers 
that have the abffity of conducting impulses 
toward the central ner\ ous system should be 
called afferent fibers rather than efferent 
fibers ivith the abffity’^ of conducting nervous 
impulses in an antidromic manner In the 
hght of the recent histological studies of 
Lenche and Fontaine showing that ganghon 
cells are present along the nerv e trunks” and 
scattered throughout the various sympathetic 
nervous plexuses (Fig 7), it is quite probable 
that all the synapses w ere not disarticulated 
by the local apphcation of nicotme or ev en by 
the intravenous injection of that drug The 
other factor, namely , the absolute specificity 
of mcotine for all the synapses of the sy mpa- 
thetic ganglia is a question that we are not 
qualified to discuss 
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Tie exact control of the motjljtj of the 
utenis IS still unknov^ n Langley and Ander 
son (189^) ba\e show-n that the center of 
utenne contractions for the rabbit is situated 
between the tenth dorsal and the second 
lumbar sc ment of the spinal cord Dahl 
considers the sympathetic fibers as the exators 
while the parasjmpathetic fibers are the 
inhibitors of utenne contractions Roehng 
<■1879) Lehrer (1910) and Hofmann (1926) 
consider the sympathetic fibers as the motor 
ner\es to the circular muscle libers and the 
parasympathetic fibers as the motor nerxes 
to the longitudinal muscle fibers of the 
uterus Bach and Hofmann (1926) bcliexe 
that fibers from the hypogastric pfexus con 
trol the opening of the cerv ix of the uterus and 
impulses through the ner\i engentes cause 
the cerv ix to close Finally Berger (1923) and 
Dahl (1924) have expressed the theory that 
the sympathetic nerves take on the function 
of excitors to the uterus during pregnancy 
Thus we see that our ideas concerning the 
influence of the sympathetic ntrxes on the 
function of the internal genital organs m the 
female arc still vague and incomplete 

During the past year we have been espe 
cially interested in studying the influence of 
the pelvic sympathetic nerves upon menstrua 
tion and partuntion the two normal func 
tions of the internal genital organs of the 
female 

T/ie p I tc syntpathelic tures tit relation to 
waistriiation The section of the superior 
hypogastne ple-xus does not alter the nonnal 
naensttual cycle However if the last regular 
m nstcual penod ended more than 4 or 5 
day s prior to the section of the superior hy po 
gastric plexus there will appear an atypical 
or supplementary menstrual penod on 
about tile s<' ond postoperative day We are 
inclined to believ c that this is the result of an 
intense utenne conge tion which follows the 
pelvic sympathectomy and 0 it shouldnot be 
consider^ as a true menstrual penod The 
subsequent menstrual period appears about 
8 days after the pre-operati e penod and 
not in relation to the supplementary postop- 
ervtiveluTmorrhagicdi charge from the uterus 

From the cxpenmental standpoint the 
work of Bourn and Coumcr (19 9) and of 


Buchheim and ZalesJci (r9jo) throws some 
interesting light on this question The>e 
investigators transplanted fra<Tnents of one 
horn of the uterus to the subcutaneous Us ue 
of the ear of the same adult rabbit The 
grafts took V ety well Under the influence of 
an unfertile coitus which caused the follicular 
rupture and the formation of the corpus 
luteum the mucosa and rausculan layers of 
the grafted fra ments of uterus und nvent 
histological changes that were identical with 
the changes that took place in the horn of the 
uterus that remained in place m the abdomen 
When the grafts were at rest only ^ slight 
hyTsericmia and cedema of the chorion were 
produced by cervical sympathectomy If 
however the ccrvi al sympathectomy was 
done several days before the follicular rupture 
and the subsequent production of the corpus 
luteum the structural changes were found to 
be much more marked on the side on which 
the cervical sympathectomy was performed 
These studies show that the lutein hormone 
exerci es lU action outside of all nervous 
influence but that the effect of the c hor 
mones can be augmented by incrcasin the 
vascularity of the part 
The pel tc sympatlchc nercs in relation to 
childbirth The classical cxpinm nts of v a 
Goltzand the clinical ob ervationsof JIueller 
Brachet and Gertsmann hav e demonstrated 
dearly that neither the section nor the com 
plete destruction of the sacral part of the 
spinal cord vill prevent childbirth but only 
makeitnec ssary to apply forcep to the head 
of the child low down in the birth canal be 
cause of the paralysis of the perineal and 
vrol ar muscles Rem (1882) has reiwrtcd 
the spontaneous birth of young m rabbits 
following the section of all the extrinsic nerv es 
to the uterus There are also many cases on 
record in which normal parturition took place 
m patients who had previously been sub 
jeeted to a resection of the superior hypo 
gastric plexus for the relief of some painful 
aindition in the pelvis 

The fact that section of the extnnsic gemtal 
nerves does not alter the normal menstrual 
cycle does not interfere with spontaneous { ar 
tuntion docs not produce glandular atrophy 
chronic pelvic congestion or any d sturbanccs 
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Group B Tiie great majontj- of cases 
naturally fall mto this group, for it is com- 
parative!} rare to find true functional dys- 
menorrhoea without the slightest demon- 
strable pathological lesion or anatomical 
abnormaht} of the mtemal genital organs 
It IS, of course, very difficult to determine the 
evact role played by a mobile retroversion of 
the uterus or shght sclerocystic degeneration 
of the oianes m the production of severe 
pelinc pam Smce the pehnc pain frequently 
persists after the retroversion of the uterus 
has been corrected or after the sclerocystic 
ovar}' has been removed, one can be qmte 
certain that these mmor lesions were not 
responsible for all of the pehnc pain Then, 
too, one frequently finds scleroc}Stic degen- 
eration of the OA anes or a mobile retroversion 
of the uterus m women who have ne^er had 
dysmenorrhoea or pehnc pain The recent 
work of Lhemutte and Dupont and of Roux 
suggests that there is a definite lesion of the 
sympathetic nerves m the ovanes to account 
for the pehnc pam m certain cases of sclero- 
c}stic degeneration of those organs They 
have been able to demonstrate penfasicular 
and intrafasicular sclerosis of the sympathetic 
nerves with frequent neuroma formation 
(Fig 8) These lesions of the nerv'es were so 
marked m many of the cases that these au- 
thors hav e suggested that sclerocystic degen- 
eration of the ovanes is the result of such 
pathological processes in the sympathetic 
nerv es At present it is impossible to say if 
that is true or not but from the recent work of 
Professor Lenche we have learned that neuro- 
mata of the svnnpathetic nerves as w ell as of 
the spinal nerves hav^e the abihty of producmg 
marked vasomotor disturbances that giv e nse 
to crises of sev^ere pam For this reason we 
are inclined to attribute more importance to 
the neuromata in the ov^aries especiall} in 
relation to the s}'mptomolog}' associated with 
sclerocystic degeneration of the ov anes Un 
doubtedlv , some of the good influence of pelvic 
s} mpathectomv m such conditions can be 
explained on the basis of modifacation of the 
v'asculanzation and secretion ot the internal 
genital organs as has recentl} been shown 
experimentally by Chianello (1930), how- 
ev er, w e behev e that the interruption of the 


ascendmg pathways of many pathological 
reflexes from these organs is equally im- 
portant 

In aU cases of mobile retroversion of the 
uterus or shght scleroc}stic degeneration of 
the ovmnes, proper medical and non-operative 
g}mecological treatment should always be 
given a fair tnal If, after a reasonable length 
of time, there is no improv ement m the sub- 
jective symptoms the question of operative 
mterference should be considered It is well 
known that the palhative operations, such 
as, partial resection of an ovary or an unila- 
teral oophorectomy, frequently give no rehef 
from the pam m the pelvis m cases of sclero- 
cystic degeneration of the ovanes The pa- 
tient IS usually subjected to a second or third 
palhative operation without lastmg benefit 
FmaUy, a total hysterectomy is performed 
when the patient is still m her early thirties 
All of this surgery has been done as treatment 
of a symptom complex which, ongmally at 
least, w as only the result of some functional 
derangement of the pelvic sympathetic nerv es 
This ty'pe of patient is usually completely re- 
heved of the pelvic pam by simple section of 
the supenor hypogastnc plexus without the 
sacrifice of any' of the mtemal gemtal organs 
and without influencmg the subsequent mar- 
nage and abihty' of beanng children of that 
y oimg woman 

The real v'alue of the pelvic sympathectomy' 
has been estabhshed by the exhaustiv'e work 
of Cotte and Alichon In cases m which there 
are defimte anatomical lesions present which 
might account for part of the pelvic pam, w e 
do not advise the section of the supenor 
hypogastnc plexus as the sole therapeutic 
procedure We behev'e that at the time of 
the laparotomy the retroverted utems should 
be suspended in the normal position and the 
cy'stic portion of the ov'ary' removed, but the 
pelvic sympathectomy should be the most 
important part of the operation The objec- 
tion that one caimot determine exactly' which 
of the procedures actually relieved the pelvic 
pain will alway's be brought up Cotte has 
worked out his statistics v'ery carefully, and 
m over 200 cases m which pelvic sympa- 
thectomy was combined with the other pro- 
cedures his results were far supenor to those 
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The expenmental studies of Sokownin 
Gianuzzi Latarjet and Rochet demonstrate 
clearly that the hjpogastnc plexuses also 
contain efferent fibers to the unnary bladder 
Partial paralysis of the bladder ^\ith marked 
unnary retention follows the removal of one 
supenor hypogastnc ganglion nhile the re 
moval of both of these ganglia giv cs complete 
paralysis of the bladder muscles with subse 
quent marked distention and an inabilit> 
to micturate spontaneously However after 
the simple removal of the superior hypogas 
tnc plexus (presacral nerve) disturbances 
of micluntioo or transient retention of urine 
must be considered as extremely rare Such 
cases of disturbances of the function of the 
bladder have all been transient and of no 
senous consequence Brocq reported one case 
m which the partial retention of unne lasted 
for g days after the operation Recently 
on the other hand Learmonth and Braasch 
(1930) employed the resection of the presacral 
nerve in the treatment of a cord bladder 
with gratifying results 
One of our patients (Case 18) returned 
to the clinic 3 /i months after the rescc 
tion of the superior hypogastnc plexus be 
cause of loner abdominal pains due to a 
marked distention of the bladder There was 
no evidence of unnary infection After being 
catheterized regularily for several days she 
regained the function and she has bad no 
further unnary disturbances since that time 
In cases of acute retention of unne which 
immediately follow an operation in the pelvis 
the question of tnuma to the bladder dunng 
the operation must always be considered 
e feel that the hy pogastnc plexuses carry 
the important pathw ay s of sensation from the 
internal genital organs to the mclullarj cen 
ters and that the section of the supenor 
hypogastnc plexus (presacral nerve) above 
the hypogastnc ganglion is a safe simple and 
efBcaciousway of interrupting these pathways 
in the treatment of the functional type of 
d> smenorrhcca as well as a method of relieving 
other forms of sev ere pelv ic pain 

SURGERY OF THE PELVIC SYMPATHETIC VERVES 
I Indtcaltons for Ifte operations ‘'ince the 
pelvic sympathetic nerves arc cs entially 


afferent m nature they regulate the funcUonil 
co-ordmation of the internal genital organs 
and by reflex action control their vasculanty 
the secretion of their mucous membranes and 
their entire visceral sensibility consequently 
all operations upon this system of nerves are 
pnmanly directed toward the interruption of 
the ascending pathways of pathological re 
flexes and to sev er the afferent fibers from the 
internal genital organs with the resultm 
abohtion of the pelvic pam The ca-es in 
which pelvic sympathectomy is indicated can 
therefore be divided into three mam groups 

Group A Those cases in which no oigamc 
lesion of the genital organs can be found to 
account for the pelvic pain le functional 
dy smenorrhcca 

Group B Those cases with slight patho 
lo^jical processes m the pelvus which do not 
react favorably to ordinary gynecological 
treatment le sclerocystic degeneration of the 
ovaries persistent pelvic pam followin some 
previous operation 

Group C Those cases in which the patho- 
lo ical lesion is known but which has been 
found to be too extensiv e for surgical remov al 
I e inoperable neoplasms m the pelvis giving 
nse to severe pain 

Group A The functional type of dvs 
menorrhcca characterized by severe enses of 
pam immediately preceding or dunng the 
menstrual period that resist the ordinary 
gynecolOjjical therapeutics have been found 
lo react most favorably to the operations 
upon the pelvic sympathetic nerves Cotte 
(1929) has given the name plexalgia to 
that type of functional dy smenorrhcca m 
which the pam is primarily localize 1 to the 
uterus but v hich radiates to the anus coccyt 
and unnary bladder the regions correspond 
mg to the distnbution of fibers from the 
supenor hypogastric plexus The type m 
which the pam radiates to the lumbar and 
obturator re 10ns is usually due to disturb 
ances of the ovarian sympathetic plexuse 
The group of functional lysmenorrhcca which 
reacts favorably to pelvic sy mpathectomy al<!0 
includes those cases of genital hypercxatabil 

ity which havecn esof hydrorrhoraandcon 

gestion of the pelvic organs accompanied by 
severe pam 
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ple\aigia In cases of trophic disturbances of 
the external genital organs, especially krauro- 
sis only the pen-artenal S3^mpathec- 

tomy of the internal ihac artery is indicated, 
Since the nen e fibers to the mi 1 \ a do not pass 
through the supenor hypogastnc plexus 
D The section or remo^al of the lower 
part of the lumbar sympathetic chain on one 
or both sides should be used as an adjunct to 
other pehnc sympathectomies In cases of 
inoperable carcinoma or sarcoma m the pehas, 
m w hich the neoplasm has mr aded into all the 
pel\ac organs, a rery complete pelvic sym- 
pathectomy must be done m order to reher e 
the patient of all the pain We beher e that 
in all such cases the sectionmg of the supenor 
hy^pogastnc plexus and the removal of the 
pre-aortic plexus as high as the ongm of the 
infenor mesentenc artery should be done in 
addition to the resection of the lower part 
of both lumbar sympathetic chams Lumbar 
ramisection or extirpation of the lumbar sym- 
pathetic gangha have been shown by Lenche 
(1924), Hunter (1924), Royle (1924), Adson 
and Brown (1925), Wade (1927), and many 
others to be of great benefit m other diseases 
but those indications cannot be discussed at 
this tune 

III General review of results obtained 
Prior to 1925, all cases of functional dy^s- 
menorrhoea or hy^pogastne plexalgia that did 
not respond to the usual gy necological treat- 
ment w ere treated by^ penartenal sympathec- 
tomy”^ of the mternal ihac or common iliac 
artenes The results pubhshed by' Lenche 
(1925), Hallopeau (1922), Cotte (1925), 
hlichon (1926), and Bittmann (1925) show 
that this operation gar e complete and lastmg 
rehef in the great majonty of the cases After 
1925, however, the simpler method of the 
resection of the superior hy^pogastne plexus 
(presacral nerv'e), which was introduced by' 
Cotte, became the common operation for this 
ty'pe of pelrnc pain In 1927, Cotte reported 
90 patients in which the section of the pre- 
sacral nerve was performed for functional 
dy smenorrhoea and hypogastnc plexalgia 
The great majonty' of these patients were 
completely' reheved of the pelvic pain In 
1929, he reported 200 patients in which xeiy 
satisfactory results were hkewase obtained 
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Michon reported a senes of 22 patients in 
which pelxnc sympathectomy' (section of the 
presacral nerve, pen-artenal sympathectomy' 
of the mtemal ihac artery or sacral rarmsec- 
faon) was followed by complete rehef of all 
subjective symptoms In 1926 Ferey pub- 
hshed his first 10 cases, and m 1929 he added 
40 new cases Of these 50 cases he states that 
47 per cent of them were completely' rehev ed 
of all pelvic pain, 45 per cent were reported 
as greatly' improv'ed and only' 8 per cent w ere 
reported as havmg received no benefit from 
the pelvic sympathectomy' Hamant (1926) 
reported iS cases m which pelvic sympa&ec- 
tomy gav e excellent therapeutic results 
Walther (1929) basmg his opmion on 14 cases 
states that section of the presacral nerve is 
also mdicated m cases of chrome painful sal- 
pingitis and chronic metntis when thorough 
meical and gynecological treatment fad to 
reheve the pelvic pam He states that the 
sympathectomy giv es better results than the 
more radical gynecological operations of sal- 
pmgectomy' or hysterectomy He also be- 
lieves that the sympathectomy should be 
done m connection with all conserv'ativ'e 
operations in the pelvis, such as fixation of the 
uterus or resection of one fallopian tube when 
pelvic pain is an outstandmg pre-operative 
symptom Cuefile (1929) reported 12 patients 
who were completely reheved of the pelvic 
pam after the resection of the supenor hy'po- 
gastne plexus These results hav e been con- 
firmed by the reports ol Tisserand (.1925) 
Bonnet (1927), Costantim and Schebat (1928) 
and many others 

Pelvic sympathectomy has also been widely' 
pracpced outside of France In Roumama, 
Gomoiu (1920), Georgesco (1926) and Jianu 
(192S) hav e reported great success m a large 
senes of cases In Spam Soler-Juha (1928) 
reported excellent results with this form of 
therapy Pereira (1929) m Portugal, Fabiao 
(192S) m Brazil and Rophille (1926) m Argen- 
tme hav e also reported great success in treat- 
ing the rebelhous ty pes of dy'smenorrhoea and 
hypogastnc plexalgia by sectionmg the pre- 
sacral nerve In Switzerland, Aubert (1929) 
reported ra cases with very satisfactory 
results from the pelvuc sy'mpathectomv In 
Italy, Pien (1926), Micheli (1927), Tirelh 
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ivhich he obtained m an equally large senes 
of cases in •nhich onlj the ordinary gyneco 
logical procedures were done The reports of 
Michon as w ell as our own expenence show 
that in properl> selected case of functional 
djsmenorrhoea complete and lasting relief 
follows the simple section of the supcnor 
h} po^astric plexus 

Group C The severe pam associated with 
inoperable neoplasms in the pelvis or more 
rarely due to the sclerosis in the pdvis fol 
lowing intensive radiation by radium or deep 
X raj therapj should be treated surgically 
in spite of the fact that there is no hope for 
an operativ e cure of the neoplasm Numerous 
procedures have been proposed for the relief 
of pam under such circumstances but most 
of them have failed to give uniformly satis 
factory results If the surgeon performs an 
extensive sympathectomj within the abdonu 
nal cavity he has an opportunity of verifying 
the patholo ical lesion determine its extent 
and occasionally find the cause for the ex 
treme pam Professor Lenche w as the first to 
show that the mechanism of the production of 
pain was not the same in all cases In one 
case he simply removed a pjosalpynx which 
had developed as a result of the intcnsivedeep 
\ raj therapy and which had become ad 
herent to the common iliac artery The pam 
disappeared completelj after the removal of 
this inflammatory mass from the artery 
Another patient showed tjpical root radiation 
of the pain consequentlj she wis completely 
reliev ed ol the pain alter section of the corre 
spondin" posterior root In all cases in which 
there is no metastasis to the vertebra and no 
tjpical root radiation of the pain we believe 
that It IS advisable to v enfy the extent of the 
neoplasm and if possible determine the cause 
for the severe pam and then perform the 
complete sjTnpathectomv Ferey (19 7) has 
su (,estcd the remov al of the superior hypo 
gastric plexus in every case m which a hjs 
terectomy is performed for carcinoma of the 
uterus as a prophjlaxis against the pain in 
case there is a recurrence of the carcinoma 
At pre ent it is difTcult to saj if such a sug 
gestion has any real therapeutic value 

II Types of operalions employed There 
are four main types of sjmpathcctomics that 


maj be employed m the treatment of the 
various painful disturbances in the female 
pelvis Thej are as follows 

A Section of the supenor hjpo astne 
plexus (presacral nerve) 

B Section of the ovarian nerve 

C Pen arterial sympathectomj of the 
internal ihac artery 

D Section or remov al of the lower part ol 
the lumbar sjmipathctic chain of one or both 
sides 

A The section of the supenor hjpo astne 
plexus maj be performed anjwvhere alon its 
course from the inferior mesenteric ganglion 
to the point just below the promontory of the 
sacrum when, it joins the inferior hypogastric 
plexus (Fig 3) The plexus 1 easily accessible 
at the level of the bifurcation of the aorta 
where it is situated just beneath the pento 
neum It is at this level that one resects a seg 
ment of the plexus about i inch long m per 
forming the supenor hjpo astne sjmpathec 
tomj (Fag 0) 

B The denervation of the ovaries accord 
iDg to the method of Lhermitte and Dupont 
(1926) consists of the isolation and resection 
of the nerves in the utero-ovanan ligaments 
The operation is quite difficult to perform and 
one can never be certain that all of the nerve 
fibers hav^ been severed From the clinical 
standpoint it is sometimes impossible to 
differentiate between the pelvic pam due to 
disturbances in the ovaries and that due to 
disturbances m the superior hj pogastnc 
plexus W e feel that section of the supenor 
hypogastric plexus should be the operation 
of choice for the relief of pelvic picxalgias 

C The pen artenal sjmpathectomj of the 
internal iliac artery was the first operation 
upon the pelvic sjmpathetic nerves which 
gave complete and lasting rel ef from the pam 
of functional dysmenorrheea or hypogastric 
plexal<na Professor Lenche has reported 
several cases that have had complete relief 
for over 6 jears The section of the supenor 
hjpogostne plexus (pre acral nerve) as orig 
inallj proposed by Cotte (19 5) proved to be 
much simpler from the technical standpoint 
and the fnal results were just as good there 
fore the former operation 1 no longer used 
for the relief of the pelv ic pam of hypogastnc 
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normal position The immediate postoperative 
course m as une\ entful On the second postoperati\ e 
da% a moderate amount of blood\ discharge from 
the \agina v\as noticed This supplementar\ 
menstrual period ivas without pain or discomfort 
The ne\t regular menstrual period appeared on the 
scheduled dai and was not accompanied by the 
usual pain The patient left the cit\ a few w eeks 
later so we ha\e been unable to obtain anj further 
follow-up data concerning the ultimate result of the 
operation 

Case 4 The patient was a ^oung, unmarried 
woman, aged 24 \ears, who was referred to the hos- 
pital on March 20, 1927, with a diagnosis of chronic 
appendicitis On careful questioning of the patient 
It was found that the abdominal pain was formerh 
present onl> during her menstrual periods but that 
during the past 5 weeks the pains have been lan- 
cinating in character and radiate to the lumbar 
region and to the right side of the abdomen Her 
menses began when she was about 14 lears of age 
and remained regular and onl\ slightlj painful until 
she was about 19 ^ears of age Since that time the 
periods have become increasinglj more painful and 
more profuse The pains ha\e been particularlv 
violent on the second da\ of the menstrual period 
Ph> sical examination of the abdomen showed mod- 
erate tenderness over hIcBurnej’s pomt but no 
muscle spasm Pelvic examination rev ealed tender- 
ness in the right side of the cul de-sac The uterus 
w as in second degree retrov ersion Laparotomv w as 
performed on April 2, 1927 The uterus was found 
to be in retrov ersion but the adnexa were free The 
right ov'arv showed marked cjstic degeneration 
The superior hvpogastric plexus was isolated, and a 
portion about 1 inch long w as resected The uterus 
was suspended in the normal position The ap 
pendix, which appeared normal, was removed in 
the routine manner On the first postoperative dav 
the temperature of the patient rose to 39 degrees C 
The patient became verv restless and the pulse be 
came rapid and thread> in character The abdomen 
remained soft and the patient did not vomit The 
lungs were normal bv pbj sical examination The 
heart was not enlarged and there were no murmurs 
The rate was ver3 rapid but regular The patient 
died on the second postoperative dav \utopsv 
revealed a marked oedema of the brain The ab- 
dominal, pelv 1C, and thoracic vnscera w ere normal 
Case 5 The patient was a voung unmarried 
woman aged 20 vears, who was referred to the 
hospital because of severe and almost constant pains 
in the lower part of her abdomen In December, 
1026, she was operated upon becauseof nephroptosis, 
and a transperitoneal nephrectomv was performed 
A. few months after this operation, the patient began 
to liav e sev ere sharp pains in the low er part of the 
abdomen and in the pelvns The pains hav e graduallv 
increased in sev erit j , and all palliativ e methods hav'e 
failed to reliev e the intense suffering of the patient 
Ihe radiation of the pains to the lower part of the 
lumbar region suggested that relief might be ob 
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mescntenc ganglion, 2, coeliac plexus, j, first renal ganghon, 
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plexus, 7, ovanan plexus (After Dahl ) 


tamed bj resection of the superior hvpogastnc 
plexus Laparotomj was performed on March 24, 
1927 After freeing numerous dense adhesions the 
superior hvpogastric plexus was isolated and a por- 
tion about I inch long was resected in the usual 
manner The postoperative course was uneventful 
The patient was completelv relieved of the severe 
sharp pains in the pelvns but still had occasional 
attacks of dull pain in the lower part of the ab- 
domen At the time of discharge from the hospital, 
the patient ^ as practicall\ free from the former 
pelv ic pain and she w as quite comfortable and activ e 
throughout the entire dav The patient failed to 
return for further follow up examination 
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(1928) Paolucci (1928) and Spinto (1928) 
have applied the pelvic sjmpathectomy in a 
lar^e senes of cases and tfaej all ha\ e reported 
\ery favorable results In 1929 de Gnsogno 
reported a senes of 35 cases jn which resection 
of the presacral nerve was done for the relief 
of severe pelvnc pam An excellent thera 
peutic result was obtained in all cases In 
Poland Dziembowskl (1930) was the first to 
apply this method in the treatment 0/ rebel 
lious types of dysmenorrhcea Ekkerl Peter 
sen (1930) reported 9 cases m which resection 
of the presacral nerve gave complete relief 
of all pelvic pain 

In the clinic of Professor Lenche during 
the period from January i 1925 to August 
*5 rpjo the operation of resection of the 
superior hjpogastnc plexus (presacral nerve) 
was performed on 22 >oung v/omen suffering 
from some form of severe pelvic pain In one 
case (Case 18) only the resection of the 
superior hypogastric plexus was done In all 
the other cases the assooated anatomical 
derangement or slight pathological lesions 
were corrected at the same operation The 
following abstracts of case records will serve 
to show the results which we have obtained 


ETFECTb OF THE REMOVAL OF TQE SUPERIOR 
HYPOGASTRIC PLEXUS IV PATIENTS Wmi 
FUNCTIONAL DYSMENO&RJUIA AND IIVPO 
OVSTRIC PLEXALOU 


Case I The p l eat was an unm red worn 
aged S > a s who w s ef d to rb b } lal 

b cause of e dy m northce d occ I 

att cks t pam in the ght lower q d at of the 
abdomen N nausea or mt g was cal d 
ith the p th abdome if r me st 1 
prods beg whe sh was 4 years f g They 
b e a)na> b q r gut but tr m ly p nf I 
Pa n most m k d at th t f the pe od 

Th pec ds last b t 3 d ys d cu r gul rly 

e ery S daj There s mod rate iJotv Noint 

pr me t w s t c d a th pain afte t 

med cal a d rd y gynecol g cal th ap> Pi c 
e ml t a veiled th uter t b sight 

t tto rs Lapar t mj was p f med on J 
u y 6 97 Th uf was I d n sec nd 

d gre ft vers n a d b th v e bo ed 

m dec te m nt of scle y t c dege r 1 0 Th 

s pe r h>pogast »c pi u was rese ud f r 
d sta f abo t r ch The t us was spe d d 
, th n rmal po I a 0 d g t the ra tbod f 
D Me The append « f nd to b 
tw tem edinther t ne man e 


a Ib t 


*ftc the op at n the regular me sttual period 
apiwared but was entuely writho t pam r discom 
f t Rep ted follow up ru alions ha -g how 
that the m nst al pe ods ha e rema ed pa nless 
moderat n mount r gula d each pe od i ted 
about 4 d > Jv urinary di turb c 1 were a t<d 
B welmovem t haverem medreg 1 c F 11 w p 
pot Feb u ry 1931 h s that the p t t is 
still abs J lely f ee from pa n d scorn/ t c 
4 ye rs aft th ope at 

Case t The p tieat as a mar ed woma aged 
JO y ars wh was se t t the bosp tal h sc of 
m kedpani thelowe p t of the bdomcnaod 
ir g la p f t me stru I period 11 r m nstrua] 
po ods b gsa whe he« b Cyyeasfaj 
and wre e always regular and pa nless until a few 
years ag B ca f the f t that them t usl 
pc lods b cam e tremely pain/ I she so ght tke 
ad c f h f rally phys Aft m ni 

t On she wa t Id that a p 1 c operat on w s e e 
sa y Tbs per t wsdendtu potted 
that one cyst c 0 a y w eraoved Th pains 
» rc ot reb ved by this p t n Abo t r 
lal she wa f r d to the cb c of F ofesso 
her che TeJv c e m at h d the t ms to 

b fi d N bo mal masses we e palpable n the 

pelvis £■ p tomy w s p f med o 0 t ber 4 
19 5 My adhe 10 s w e fo dm tbe pelvi 
Some of the dbes 0 s w fr od a d th s pe 
hypogast c pi xus was 1 oI ted and a sect a about 
I inch lo g w esect d Tbe P ns la th p Ivis 

d pp ar d f r several mo th In Feb uary 9 6 

the p t e t etu d to the cl c beca e f a 

nee of 11 of ber f m r symptoms At th 

tunc subt t 1 byster clomy was pe 1 rmed The 
ymipatheclomy th case pr d ced 0 last ag 
be efit to the p t e t 

Case 3 Th pat eat w s married om ag a 

y ars whoe te edth ho p t Ibeca e Im kw 
p ssoa ted with he m nst al pe od He 
m ses beg wh n she w 4 ye a of g od 

th y had alw ys b si ghtly ffgul r d mod 

r tely pa ful w th m de t flow th I 1 ted 
abo t 6 d y Jn Ja ry or6 sh b ga lo h e 

in ked p n n lb lower 1 ft qu d a t of th b 

d m ccomp n ed by a p f el cor haal dis 

cha ge Th p s w alw y mu h m re e e e 

J t bef re th 0 set f h m n tru 1 pe od M 

th t rae of dm ss on t th h p tal the a n 

V e al d sch g but th e 
em d the sam Med cal tre tme t f u d t 
g c any Lf \gnale mntn was no mal 
L pa ot ray w s pe f m d July 0 19 7 Tn 
t us a f nd 1 th fi st d g ee f et vers o 

but th »d I legw appea ed m 1 I v 'i 

/ th s ve ty of the p J a d th pp r ^ 
ti t all f th p I c V c Fr f ssor L he 
felt that the ymp the t my bo Id b mo e* 
te Htb/epefmdapeaWi 
vmpathect my of the left c mmo I c * O * 
ddto ( th era V 1 of the upe or hypogast c 
pi us The t verted J s was s spend d th 
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Fig 3 The hj-pogastnc ple-sus in the female i. Ureter, 2, ot anan arten , j, external 
iliac arterj , 4, obturator ner\ e, 5 branches from the sacral sj-inpathetic cham, 6, supe- 
rior gluteal arterj , 7, supenor gluteal ner\ e, S, anterior branch of second sacral ner\ e, 
0, sjTnpathetic libers to inferior h\'pogastnc plexus, 10, secondarj branches of hcpogas 
trie plexus ii, nerxe to the Ie\ator am muscle, 12, pudic nerxe, 13, utenne arterx , 
14 long \ aginal arterx , 15, intermesenteric nerx es of nght side, 16, supenor hj-pogas 
tnc plexus, 77, fibers from fifth lumbar sjTnpathetic ganghon to supenor hj-pogastnc 
plexus, iS, nerxe fiber of supenor hx-pogastnc plexus, 70, left infenor hj-pogastnc 
plexus, 20, right infenor hj"pogastnc plexus, 27, supenor h-emorrhoidal plexus, 
22, ox arx , 2 j nght umbihcal arterj , 24, x esicox aginal arterj , 25, pen ureteral nerx es 
( \fter Hox elacque) 


to the hospital (Julx 5, 192S) General phxsical 
examination xxas normal Pelxic examination re- 
xealed a slight retroxersion of the uterus No ab 
normal masses xxere palpable m the adnexal regions 
Laparotomx (Pfannenstiel incision) xxas performed 
on Julx 13, 192S The uterus xxas found to be in 


acute retroflexion The left fallopian tube and ovarx 
xxere adherent postenorlx but thex xxere freed xxith- 
out difScultx The left ox arx contamed a dermoid 
cjst about the size of a xxalnut The right ox arx 
shoxxed marked cxstic degeneration Partial re 
section of the right oxarj xxas done, and the left 
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Case 6 The ptetwam d m gd 
35 y ar T\ho t d th h p t I beca s ol s 
p ted n th he me st al p od II 

menses h c al b 1 ghtly egul r d 
m d at l> pa f 1 D g the p st few year th 

p n h s bee me p g cs vel> wots d lly 

h ha b 0 comp Udtgtbdd gtbfit 
ptfehm t Ip dFl smdetc 

m unt The p bet ee th m nstr I 

p d Sh h d bee l e ted med c Uy f I 

m ths w th t b eft Id m t w 


no m I Lap t m> w p l m d 
Q 9 rh terus w f d t b 
of r t The 1 ft ) h 

\ t c d g er t a d t the ef 
» tt very l t a 


Ap I 

1 ght d g ee 
d e ie 
em d 
d 1 g d 


s p hypog t pie us 

t n b t ch 1 g 

ut rus s p d d th no 
pat e t m de “ • ' 

pi me t m t 1 pe 
cl >s ft the pe ti w® W 


s sol t d a d 
s t d Tbc 
m 1 pos t The 


c e > The 
h ch pp 
thout p 


* P 

d 

d 


mf t At the t me of d sch g f om th h p 1 1 
th pat c 1 0 e ( els f ee f m h r fo m $» mp. 
t ms Sh fa 1 d to elu f furthe foil w p 

e am ti c equ th c ha e n dat 

e ing the h I r It f the op t i th case 

Case ^ The p t nt w ma d mi aged 

Sy r wh wa efe d to th hoptalb se 
fntakeddysm o hcca Hermnse beg h 
h was 4 yea f age d ee 1 > egul 
Sh h s alw vs h d sc cramp 1 h p s i th 
1 er p t of the abd m a mmed t ly b i e th 
tofthm tulp d d grtdlf 
ch g p a th 1 c 1 mb r g th o gh ( 
th ent menst Ip d Ab 1 2 m ths p 
to h c t ce t th h p t I h develop d 
e p of h rp t bb ng l e lb ghl 
1 c quad t of the abd me Th p d at d 
t th cro 1 c eg ona d e g tl> e gg td 
by alk g N n se v m t g soc ted 

n th th s pa A d ag s of h c ppe d c t 


$ mad by h tte d g phys c n \tthetm 
f t y i t th ho p t 1 n Ja ua > p 8 th 
e t phy cal m nat m 1 Ch Ie- 

> t g am h da m 1 fu ct n g gall bl d 
d Th g $t testi al \ y t d e 

t U> n m 1 \ ag 1 m tion t e 1 d tb 

I us t be in th post lor po t b t t could 
ly be b ght up int the m 1 p s t la 

th ght de of th 1 de s e si ghtly en! g d 

> could a lly be palp t d Si ght p s re 
th 0 a V sed th p t e t g e t p L parot 
omy « s pe fo ra d 0 J uary 918 A small 
p o a ist na 1 d cn d B th 

b edmkdytcdgeetn.Tb 
ghtoiay a 1 ghtly adher t the cul d s 
Th 8 p hyp g t c pi ft olated d 

po t ab ut h I g ft s r se ted the J 
m er M p talily th ppe d ppe d 

I) mal bttfts m da tine p d 

Th s ppl ment r> m t I pe d app d 

th d y f 11 g the p t The t gul 

m t 1 p d ppea d on J u y 7 J t ^ 

d > ft the J st o m 1 pe d b t e tix ly th 

tp odcmftD gth past > a 

th p l t h b see se I t m s d h 
m t Ip dhvec tiudtbrguir d 

p nl The H w $ slightly g eate th t a 
bef c the perat http t the p d 1 t 

nl> 3 d ste d f th p op at ve d r t o i 

6t yday Sh h g d Ightly n»eght Sh 
has h d > d t b and h bow 1 


mmthemdregl 
CsESThptetw m dwm agd 
30 ye wh ft s ef rr d to the h p t 1 b use 

of dysme hoc d an b 1 ty t b c me pr g 

t ft r 6 years of m r dlle H me e e 
us U) r gul r h t occa o lly th ft 

ters 1 of about 6 ek betwe th P r ds She 

h dh dmoder t lys v r p s th jo I mb 
g a d n th 1 wer p rt f th bd m n d g 
the fi t p t of ch m st I P t d L t 
m t Ipe d ddiweekp t heaamss 



FONTAINE, HERRiMAN*N SURGERY OF PELVIC SYI\IPATHETIC NER'\T:S 149 



Fig 5 The hN^ogastnc ganglion and its branches in the female 
(Dis'ection made on a woman who died 8 da>s after dehien ) i, Fallo 
pian tube, a, round ligament, 3, hapogastnc ganghon, 4, h\-pogastnc 
ner\e, 5, sacral anastomoses 6, nerves to rectum, r external ureteral 
nerv e, 5, pen ureteral plexus, p, nen e» to unnan bladder, 10, nen es to 
vagina, ir, lateral nerve of uterus, ra, tubular branches from nerves in 
broad ligament, r j, plexus of nerv es at base of round ligament, 14, lumbar 
sympathetic chain, 75, uterine arteij , V, uterus, 1 a, vagina, 1 , unnarv 
bladder, RR’ , rectum, P, pubis, /, isduum, 5 , sacrum (After Latarjet 
and Rochet) 


vomits frequentlv and is markedlv constipated 
Leucorrhoea is profuse and there is occasional in- 
continence of urine when she is in the standing 
position A aginal examination rev ealed the uterus 
to be slightlv enlarged and the cervix bilaterallv 
lacerated There was some tenderness in both 
adnexal regions Laparotorav (Pfannenstiel inci- 
sion) was performed on November iS, igaS The 
uterus and adnexa were free There was a small 
subserous fibroma on the postero-inferior surface 
of the uterus Both ovaries showed moderate cvstic 
degeneration The small fibroma and the v ermiform 
appendix were removed The presacral nerve was 
sectioned The supplementarv menstrual flow ap- 
peared on the second postoperative dav but it was 
painless \t the time of discharge from the hospital 
the patient was entirelv free from the pain in the 
lower part of the abdomen and pelvis She did not 
return for further follow-up examinations 

Case ii This patient was an unmarried woman 
aged 19 vears, who entered the hospital because of 
severe lower abdominal pain associated with her 
menstrual periods Her menses began when she was 
12 vears of age and were regular and painless until 
she was about 15 vears of age Since that time she 
has had in increasing amount of pain with each 
menstrual period, so during the few months prior 
to her admission to the hospital it was necessarv 
for her to go to bed during the first 3 davs of each 


period The periods last from 10 to 12 da^s and are 
most painful on the second and third davs The 
general phv sical examination w as negativ e A aginal 
examination showed the adnexa to be free and the 
uterus in a shght degree of retrov ersion Laparotomv 
was done on November 20, 1928 Both ovaries 
showed moderate cvstic degeneration The uterus 
w as suspended in the normal position The appendix 
was removed The presacral nerve was sectioned 
in the usual manner On the second postoperativ e 
dav, the supplementarv period appeared without 
the shghtest pain or discomfort She was discharged 


t ic 6 Sagittal section throueh the utero^acral lwi- 
ment showing the nerve fiber- between the two pcitoncal 
surfaces ( After Latarjet and Rochet) 
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Fit' S Xeuromata in the pedicle of an o\ao nhich showed marked scIeroc>stic 
degeneration (Ma!Ior> stain) .A , A'euromata, V, rein, 4, arteij , 4d, adipose tissue 
(\fter Roux) 


medical and g\ necological treatment has faded to 
give relief During the 2 months prior to admission 
to the hospital, the menstrual periods lasted about 
ro dars, but the pehic pain began about i treek 
before the period and continued for 8 dass after 
the cessation of the menstrual flon She has be 
come vert constipated but has had no urmarr dis- 
turbances and no leucorrhcea In 1926, v,hde the 
patient was in Montreal she developed severe sharp 
pains in the right side of the abdomen The histon 
suggested cholehthiasis Intensiv'e medical treat- 
ment faded to give an> rehef from the attacks of 
pain \fter about 4 months of such crises of pain 
she was submitted to a laparotomj The gaU blad- 
der was found to be normal The vermiform ap- 
pendix, however, was found to be verv adherent to 
the diac fossa Histological studies of this appendix 
bv Professor Masson rev ealed the presence of manv' 
neuromata Follownng the removal of this appendix 
the pains in the right diac fossa disappeared com- 
pletelv but the dj smenorrhoea persisted m a some 
what mdder form She was referred to Professor 
Leriche in October, 1929, because of the dv smenor- 
rhoea Laparotomj was performed on October 17, 
1929 (Pfannenstiel incision) The uterus was m 
second degree retroversion The superior hvpo- 
gastric plexus was isolated and a portion about i 
inch long was resected The uterus was suspended 
according to the method of Doleris The post- 
operativ e course w as unev entful She was discharged 
from the hospital on the twelfth postoperativ e dav 
entirelv free from abdominal pain Follow-up ex- 
amination was made on August 30, 1930 Her 
general health was excellent, she had gamed 12 
pounds in weight, and was much less constipated 
She stated that she no longer had pains before, 
during, or after her menstrual periods The menses 
were regular, about 4 davs in duration, but the flow 
w as still quite profuse She stated that she had been 


transformed into a new individual since the last 
operation In Febniarv, 1931, 16 months after the 
operation, the patient was stiU free from abdominal 
or pelvac pain and in an excellent state of health 
Case 15 This patient was a voung married 
woman, aged 27 vears, who was referred to the 
hospital with a diagnosis of chronic appendiatis 
She had alwajs been well and active until 1925 
when she began havnng crises of lower abdominal 
pain The pains usuaUi remained in the lower part 
of the abdomen but occasionalh radiated to the 
umbilicus The crises of pain were usuallv asso- 
aated with v omiting Graduallj the crises became 
more and more frequent until finallv onlv a few 
davs interv'ened between them The pains have 
alwavs been much more severe during or imme- 
diatelv before the menstrual period The patient 
was treated medicallv for several months without 
beneficial results Menses hav e alwav s been regular 
Recenth thev have become extremelv painful and 
accompamed bv incessant v omiting General phv st- 
eal examination was negative Gastro-mtestmal 
X-rav' studies showed no defimte pathological lesion 
\ aginal examination rev ealed the uterus in slight 
retroversion and the right ovarv to be large and 
tender Laparotomv (Pfannenstiel incision) was 
performed on December 13, 1929 Both ovaries 
were free but thev showed marked cvstic degenera- 
tion The uterus was in second degree retrov ersion 
The superior hvpogastnc plexus was isolated and a 
portion about 1 inch long was resected The retro- 
displacement of the uterus v as corrected bv the 
Doleris procedure The appendix which appeared 
normal, w as remov ed The postoperativ e course w as 
uneventful The patient was discharged on the 
eighteenth postoperative dav She was entirelv 
free from abdominal or pelvic pain Follow up 
examination on Julv 10, 1930, showed the patient 
to be in an excellent state of health She had gained 
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Case 17 The patient was a married woman 
aged 30 ^ears who was referred to the hospital 
because of dj smenorrhoca and \Tilvar pruntis She 
had always been in good health Menses began 
when she was 12 \ears of age and were alwa\s 
regular, profuse, and of about 5 da^ s’ duration 
One child, aged 8 \ ears, is In mg and w ell One \ ear 
prior to admission to the hospital she began to 
hav e aching pains m the lower part of the abdomen 
associated with marked leucorrhcea and pruritis of 
the ^ul^a There was no chmcal or laboratory 
e\ idence of diabetes mellitus During the past few 
months, the pains ha\e localized m the right iliac 
fossa D\spareuma has been marked during the 
past 3 months There is no burnmg on urination 
and no frequenc^ of urination Ph^ sical e'ramination 
rev ealed marked tenderness o\ er McBurnev ’s point 
but without spasm of the abdominal muscles 
\ agmal examination rev ealed a marked retro- 
displacement of the uterus Xo abnormal masses 
were palpable in the adnexal regions Laparotomv 
was performed on \pril 25 1930 The presacral 
nerve was isolated and resected in the usual manner 
The uterus was suspended in the normal position 
The appendix was removed During the post- 
operative course, the patient developed a phlebitis 
of the left leg which delav ed her recov erv for sev eral 
weeks At the time of discharge from the hospital, 
how ev er, she was entirelv free from the abdominal 
pain and pruntis of the vulva Follow-up examina- 
tion in August 1930, 4 months after the operation, 
show ed the patient in v erv good health and entirelj 
free from all of her former complaints 

Case 18 This patient was a voung girl, aged 13 
vears, who was referred to the hospital because of 
severe lower abdominal pains associated with ir- 
regular menstruation \bout i v ear prior to ad- 
mission to the hospital an appendicectomv w as per- 
formed but that operation did not reliev e the lower 
abdominal pain Menses began w hen she w as about 
12 vears of age and remained regular and painless 
until Tebruarv, 1030, when complete cessation of 
the menses took place She was treated medicallj 
bv injections of ovarian extract but without m- 
fluence on the amenorrhoea The past historv shows 
that the patient has had frequent attacks of sev ere 
pain in the left ihac fossa at varving intervals since 
she was about s vears of age These attacks of 
pain have recentlv become more frequent and de- 
cidedlv more painful Xo v omiting or disturbances 
of micturition was associated wath the attacks of 
pain Examination of the urmarv svstem was 
ncgativ e There w as no evndence of renal or bladder 
calculi Laparotomv (Pfannenstiel incision) was 
performed on Mav 6, 1930 The abdominal and 
pelvic viscera were normal The uterus was in the 
normal position Exploration failed to reveal an) 
cause for the crises of pain The superior hvpo- 
gastric plexus was isolated and a portion about r 
inch long was resected The postoperative course 
was uneventful She was discharged from the 
hospital on the fourteenth postoperative dav \t 


about the scheduled time in June her menses re- 
appeared wnthout anv associated abdominal pain 
Menses hav e remained regular and painless There 
were no urmarv disturbances present until about 
the middle of Julv 1930, 2}^ months after the 
operation \t this time she returned to the dime 
because of severe lower abdominal pain Ex- 
amination revealed a marked distention of the 
urmarv bladder ^Microscopical and chermcal tests 
of the urine were all negative The patient was 
catheterized regularlv for 4 dav s after which normal 
micturition was again possible She has been seen 
at regular mterv als since that time and there hav e 
been no further urmarv disturbances iMenses 
continue to be regular and painless The pam in 
the left ihac fossa has completelv disappeared 
Follow-up examination in Januarv, 1031, showed 
the patient to be in excellent health She has gamed 
m weight and has remained entirelv free from 
abdominal pain or further urmarv disturbances 
Case 19 This patient was an unmarried woman, 
aged 21 vears, who was referred to the hospital 
because of severe lower abdominal pain which was 
accentuated at the tune of her menstrual periods 
Menses began w hen she w as 13 v ears of age and were 
regular and onlv slightlv painful until 4 vears ago 
when she developed acute salpingitis Since then 
she has bad considerable dv smenorrheea and fre- 
quent exacerbations of the salpingitis On September 
4 1928 she gave birth to an apparentlv normal 
child A.n exacerbation of the pelvuc inflammatorj 
disease began with the menstrual period about 3 
weeks before admission to the hospital On ad- 
mission to the hospital (April 23 1930) her tempera- 
ture was 38 3 degrees C and she complamed con- 
stantlv of pains m the lower part of the abdomen 
Pelvic examination did not reveal anv areas ot 
induration or anv abnormal masses Pressure m 
the cul-de sac caused intense pain in the pelvus 
and pains radiating to the lumbar region ^Medical 
treatment with tampons and hot douches was con- 
tinued until June 2 The temperature fell to normal 
on the third hospital dav but the pam persisted 
in spite of the vigorous medical treatment Because 
of the persistence of the intense pelvac pam the 
patient was submitted to an operation On June 3, 
1930 the abdomen was opened through a Pfannen- 
stiel inasion The uterus was in retroversion but 
it was freelv movable Few adhesions w ere present 
m the pelvas The fallopian tubes were onlv shghtlv 
injected and both were patent The superior hv po- 
gastric plexus was isolated and a portion about i 
inch long was resected in the usual manner The 
uterus was suspended in the normal position The 
postoperative course was afebrile and without in- 
cident She was discharged from the hospital on the 
fifteenth postoperative dav Follow-up examina- 
tion on September 10, 1930, 3 months after the 
operation, showed the patient to be m an excellent 
state of health She had gamed in weight Her 
menstrual periods had been regular and painles' 
On rare occasions she has had a slight, dull pam 
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pam One patient died on the second post- 
operative day Thirteen of the 15 patients 
that have been followed have declared them- 
sehes reheved of all pehnc or abdominal 
pain One patient has remamed free from 
pain for over 4 years vhile one other has had 
no recurrence of her former S3Tnptoms dunng 
the lyi 3 ears that have elapsed since the 
operation Two of the 15 patients that have 
been followed have had onl3' slight or no 
benefit from the pelvnc S3Tnpathectom3 We 
beheve that these results (Table I) ]ustif3’' 
the resection of the superior hypogastnc 
plevus as a means of rehevmg severe pehnc 
and lover abdonunal pams 

RESECTION OF THE PELITC SyMPA.THETIC 
NERTOS FOR THE RELIEF OF EVEN DIJE TO 
INOPERABLE N-EOPLASIIS IN THE PEL\TS 

In 1925, Professor Lenche suggested the 
resection of the superior h3^pogastnc plexus 
(presacral nen e) from its ongin at the mter- 
mesentenc plexus to the lover part of the 
aortic bifurcation together with the resection 
of botli lumbar sympathetic chains for the 
complete rehef of the se\ere pam due to in- 
operable neoplasms m the pehns Tisserand 
apphed this procedure some tune later, and 
he also obtained excellent results IMore re- 
centl3’-, Fere3 has advocated only the section 
of the superior h3’pogastnc plexus for the 
relief of pam associated vuth extensive neo- 
plastic infiltration m the pelvas In Roumania, 
Gomoiu (1920), Georgesco (1926), and Crai- 
nicianu (1928) and, m France, Bernard and 
Theodoresco (1928) have reported excellent 
results in regard to rehef of the pelvnc pam b3 
simple section of the supenor h3pogastnc 
plexus The results published b\’ Fere3^ (1929) 
shoved that onl3 partial rehef of the pelvuc 
pam was obtained b3 this simple procedure, 
hov ev'er, he still adv ocates the procedure m 
ev'er3' case in vhich an hv'^sterectom3'^ is per- 
formed lor carcmoma of the uterus It is be- 
cause of the fact that simple section of the 
supenor h3pogastnc plexus does not alva33 
giv e complete rehef of the pam that v e hav e 
been adv oca ting the more complete remov al of 
the pelvic S3'mpathetic nerves There is no 
great added nsk m performmg the complete 
pelv ic S3'mpathectomv as descnbed b3' Profes- 


TABLE I SUmiARY OF THE RESULTS OB- 

TAINED B\ PELVIC SYVIPATHECTOVn. IN 
TVENTA-TWO CASES OF DASilENORRHCEA 
AND HAPOGASTRIC PLEXALGIA 


Cue 

Age 

^ Time intep.*al 

j betneen operation and Ia5t 

1 follow i*p examination 

j Chtucal resulLo >md remark 

I 

I 

iS 

j y ears I 

1 

, Completely relieved o^ pelvic 
pam 

jO 

1 1 

* ^ months 

j 

1 Failure no imp ovement hvater- 
j ectomy 

3 

.1 

1 S weeks 

1 * 

i Xo foUo*^ up Complete reLef in 
[ ho pital 

r 

1 I davs 

1 

[ Patient died on "d postoperative 
* dav 

5 

0 

1 -I d^ss 

» 

No follow up Partial reliet of 

psjn 

6 

1 i6dajS 

i 

Vo lollow up Relief dunng ho - 
pitwl sla> 


- I 2^^^ea^s ' Completely relioed of peine 

-S f 1 paJii 


8 } 0 davs 

39 » 

No follo*^ up Rehef during ho 
pital sta> 

^ 1 2$ months 

Failure no iraprov emi-nt 

10 * 21 davs 

T 1 

Xo follow up Relief dunng hos- 
pital st-y 

XX i .0 months 

19 j 

1 Complete rehef 6 montha p eg 
t nant 

12 J -I da>s 

*7 . 

No follow up Rehc' dunng hos- 
pital stay 

IS i*^>ears 

” 1 

1 Completelj relieved of pelvic 

1 

I.* 

16 raontha 

Completely reheved of pelvic 
pain 

13 

S montha ' 

Completely -eheved or pelv’c 
pam 

16 ' months 

^ 1 

Completelj reheved of pelvic 
p-an 

1“ 1 ^ monJis 

jO » 

Comple elj rcheyed or pelvic 
pain 

iS J S iron ha 

Is 

Temporary retention of urn** 
No pjn 

■? i 

1 

j months 

1 

1 Completelj reheved of peNne 

* ps^n 

o 

1 10 montha 

1 Complete relief 3 montha p eg 
nant 

I 

6 montha 

1 

Completelj reheved of pelvic 
pun 

- 

5 months 

Completelj relieved p^hic 

pain 


sor Lenche and one can be qmte certam of 
complete rehef from the most mtolerable pel- 
V ic pams M e behev e that it is supenor to 
cordotom3’’, since it giv es complete relief irom 
the pam without sacnficing 303 of the normal 
protectiv e reflex pathv a3 s of the individual 
The results vviuch Professor Lenche has ob- 
tamed h\ complete pelv ic S 3 ’mpathectomv for 
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I th left lo^ quad nt of the abdome but it 
has e t f ed Ti th h ct i es T ther 
foil ft up e mi t a 1 Jan a j 193 sho d 
that the ben fici 1 ffect of the op t on a 1 st og 
Men w eg la pa nl ss a d of m d r t 

II w The CT s of 1 er bdom 1 p m h e 

complet 1> d sappe ed 

Casi; 2 Thsplentws num redum 
aged s\ea whowssett tleh ptlb se 
of se e d sra 0 rha M es began hen sh 
fta 17 \ s of ag and they w Iway ul r 
prof se ofSd ys d at 0 ndmod telyrp I 1 
In 19 9 she g e b th to a ml full tc m cluld 
S ce ih b th f that h Id he has had s vere 
low r abd ra I pa ns wh ch te p cialJv m k d 
tth mentnilp ds She h scot edtohay 
a profu e leu hcca urina y distucba but 

ma ked st pat n Lap tomy $ perfo med 
on J e s 93 (Pf cnsti 1 c s on) The uterus 
s fo d 1 m tk d t ov on B th 
showed m de at cystic d ge er ti Thcf Hop an 
tub were jected b t they ue e p te t The su 
per or hypogast ic pi s wa i ol t d nd a g 
ment ab t i ch lo g wa esect d The uteru 
was usp nd d n th m I po t The app du 

v,as moved The p t per li e w s un 

e tf 1 Follow up et minat on Sept mb e 
103 sh w d the pat t to be m L! t h Ith 

hfen e ere g 1 and pa nless The bd m I 

p m h d t ely d appe ed I II ft p eTam a 
t on Mar h 93 ted the f ct that th pa 

t e t bout 3 m ths p g t Me $ had 

b n gula u 1 1 the t f the am h<x of 
pe nsThpeg cvipg g ormally 
Pat t b $ h d 0 abd m 1 p 
Case Th p t c t wa a ma d worn o 
ag<l34ye fthowa f dt tbehosptib 
e of e d m hcc 11 m sbeg 
h hwa3> sfg d they h d alway 
b en eguta p ( a d m d t ly pa f I Sh 

h s tw hild c 1 g d ftell g d 7 d 14 
y espect 1 > Sh ha h d tw tai c r g 

nd e ch ft f Uoft d by c tt ge f tb ut 

I 9 hew p tdpnf acstf the 

left o a > D g th pa t y he ha h d 
se p th r ght 1ft q d t f tb 

bd m ft th each m t 1 pe d Th p 
very rd gthfirtdsfthrn t I 

II Th p lly C S th p t t t m t 

profusely Pbys 1ml eg t 

\ ag al m t 1 d th f th t 

to b b 1 t Uy 1 t d Th ght a y 1 It 


som wh t 1 g th ml The I w 

freely m vable L p t my (Pf t 1 ) 

was pe f m d on J 1 > 6 193 Th t w 

1 cond deg t r on. Tl I ft 1 11 p 
tube ado arv w m g Th ht y 
Igadhwdmkdytcdg t A 
part 1 es ct (q d t) f th ght a v w 
do Th pe hypog I pleiu ‘ 

and po t about ch 1 g a ect d TJ 

ute s ft SUSP d d the m I po t Th 


p stop tiv ou wa u e tful At the tine 
of d cha ge { m the hosp I 1 the p ti t was m 
pl t ly rel ed of 11 h f me mplai t$ R 
peated follow p m nat 0 sh w d the 1 1 f 

f m tl pel e d abdom Ip t b 1 tujg 

In J u y 03 the p t t as s( 11 f e ft n 

P 

Case Th s p t ent s a r d tn gd 

54 ' s ho ft a ref ed to Prof 0 Letiche 

be u f sh p sho t p s 1 h 1 ft 1 g a d 

m Led p t s of the ml P 1 1 her n ese t 

jU e s sheh d Iftavsbeen goodh 1 th ^heh 
th ec child ca 1 g and eU M pa sc occu d 
in 9 9 In J u y 193 sh d Ipedphlbts 
£ the 1 ft leg thout app cent se The leg as 
imm blitz d d sh rema d in b d f r 3 tn nth 
At the c d of th t tim he att mpted t g I t of 

b d a d t up Sh rp sh t g p the 1 ft 

leg a d a bur g s t on the s c 1 r n a 
then app red \ h rttim late sh d 1 p dp 
rt of the Tilva Ge eral ph 1 e m Ion 

ft sneg tve Vag 1 e am t rev aleda r> 

fi m cervi b t no de ce of m 1 g t dis 
The ut s w $ sm 11 a d f Iv mov bl L p t 
omy a p f medonAp I 9 193 by I f s»r 
Le ch The t sal e e at ph e 

Th e was n demon t bl se for the s 


pa n I the p 1 s d n the I ft leg \ p arterial 
ymp th ctomy of the 1 ft omm 1 t y w i 
do e a d th s sympatb ctomv co t ra up 
d a d $ m f the pr t c a d pc 1 l c 
sympatb tc fibers i al m d Hcca 
of the great a cul ty of the dve t tia f th 
ao t It ft mp ssbie to pe f m c mplet 
pe a t symp th ct my Th p or hvw 
ga t c pies a th uol ted d mpl t ly 
resected Th p t per t e c fse s tfuL 
Th 1 1 1 m the se pa a mm d t d 
I t g 0 M y 6 93 h ft d ch rged f om 
the hosp lai d nt Ivfecf m 11 fthef m 
pa I f U w up m t ons h e sho 

tb 1 f t be 1 st g \bo t 5 mo ths I t he 
d ghter ftr te th f II g l to My 
mother tn ell t st l f h allh be dots 
n t off y 1 g She rem s st d g all d 
frafimutl pmad doe 11 f h r h u e 


w L. 


SimiTARk OF TirE RESULTS OBTAIVED IN THIS 
SCRIES OF CASES 

Fifteen of the 22 patients that ha\e been 
submitted to a resection of the sup nor hypo 
gastnc plcTus because of some form of se\ ere 
peUic pain have had repeated follow up 
examinations over a Ion period of tune Six 
of the 2 patients have failed to return for 
foUon up examination but at the tune of di 
charge from the hospital they were com 
pkteij relieved of the pelvic or abdom nal 
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nosis of an inoperable carcinoma of the cer\Tx uteri 
nas made and the patient iias given several courses 
of deep X-ray and radium therapv During the 
month prior to admission to the hospital, the pains 
in the pelvis had been aggravated b> the X-rav 
therap3 The pains had varied in intensitv and lo- 
cation so much that it nas impossible to localize 
the cause for the pain bj cluucal examination 
Laparotomj' was performed on November 15, 1929, 
by Professor Leriche The neoplasm had extended 
into both broad hgaments of the uterus The retro- 
peritoneal Ijmph glands were large and hard The 
loner part of the aorta was compressed by a large 
mass of ston> hard Ivunph nodes The superior 
h3T)ogastnc plexus was isolated, and a segment 
about 2 mches long was resected Both lumbar 
S3mpathetic chains were sectioned at the level of 
the fifth lumbar S3mpathetic ganglion The com- 
plete isolation of the lumbar svTupathetic chains 
was made impossible b3 the large masses of hard, 
coalescmg I3 mph nodes 

Following this operation the pains in the thighs 
and pelvis disappeared completdv There were no 
urinar3 disturbances followmg the operation, and 
defalcation was normal During the entire stav m 
the hospital, the patient failed to hav e anv recur- 
rence of the pam She was allowed to return to her 
home on the twentieth postoperativ e dav We have 
been unable to trace the patient and coiisequentl3 
no further follow -up data can be obtamed 
Case 27 The patient was a married woman, 
aged 50 vears, who was referred mto the hospital 
because of excruaating pams m both thighs and in 
the left leg In July, 1929, she developed phlebitis 
of the left leg, and a short time later the sev ere pams 
began in that leg She was treated for saativa for 
several months but finall3 she was referred to the 
neurological dime where a verv extensive carcinoma 
of the cervix uteri w as discovered Radium therap3 
was instituted but this onl3’- aggravated the pam 
The sharp lancinatmg pains radiated to the antero- 
lateral aspect of the left thigh Laparotomv was 
performed on March 29, 1930, bv Professor Lenche 
\n extensive neoplasbc tumor was found m the pel- 
V IS and extending along the mesosigmoid \\ ith 
some difiicult3 the pre-aortic plexus of sv mpathetic 
nerves was isolated and removed as corapletelv as 
possible The inferior mesenteric nerve was sec- 
tioned at the level of the fourth lumbar vertebra 
The left lumbar sv mpathetic chain was isolated at 
this level and a portion about i mch long was 
resected, this portion mduded the right fourth 
lumbar sv mpathetic ganghon 

Following this extensive pelvic 53 mpathectomv 
the patient was entireh reheved of aU her former 
svmptoras She remained m the hospital until her 
death on September 14, 1930, and at no time did 
she complain of pam or discomfort She was giv en 
6 months of complete freedom from the excruaatmg 
pains m tlie legs b3 the pelvic svTnpathectom3 
Case 2S This patient was a married woman, 
aged 5S vears, who was referred to the hospital 


because of constant pam in the pelvis with lancmat- 
ing pains radiatmg down the anterior surface of the 
right thigh Fiv e months pnor to her admission to 
the hospital, a diagnosis of caranoma of the cervix 
uteri was made and the patient was submitted to 
radium therap3 The bleedmg ceased after the 
radium therap3 About 2 months later she began to 
have sharp pams m the pelvns These pains have 
constantlv grown worse in spite of vngorous medical 
and radium therapv The patient was also sufiiermg 
from marked hvpertension and an assoaated m3 o- 
cardial insufficiencv At the time of admission to 
the surgical dime the pains were constant and v erv 
violent in character After complete digitalization 
b3 the medical attendant, the cardiac condition was 
greatl3 improved, and an operation was advised. 
Laparotom3 was performed on Julv 23, 1930 A 
large, irregiilar, stonv-hard, retroperitoneal mass 
was found in the hollow of the sacrum The mtemal 
gemtal organs were displaced antenorl3 and im- 
mobilized bv this mass The pentonemn was ad- 
herent to the mass Many of die pre-aortic Iv mph 
glands were enlarged, hard, and firmly adherent to 
the surroundmg tissues The pre-aortic plexus of 
S3 mpathetic nerves was matted together b3’’ neo- 
plastic tissue \s much as possible of this tissue 
was removed with the hope of removing the pre- 
aortic plexus at the same tune The supenor h3’po- 
gastric plexus was isolated and a segment about 2 
inches long was resected The nght lumbar 53 mpa- 
thetic ebam was identified and sectioned just above 
the lev el of the fourth lumbar sympathetic ganghon 
It was techmcall3 impossible to expose the left 
lumbar sv mpathetic chain in this patient Follow- 
ing this operation the patient was completelv re- 
lieved of all pehne pam and throughout her stav in 
the hospital there was no recurrence of the pam in 
the pelvns or m the thighs There were no urmar3 
disturbances The patient was discharged from the 
hospital on the twent3 -first postoperativ e da3 AU 
of the former pam has completelv disappeared. 
Repeated foUow-up examination has shown the 
result to be lasting In Januarv, 1931, she was still 
without pain but she is gradualK becommg weaker 
from the extension of the pelxac neoplasm There 
has been no bleeding This patient has had manx 
months of comfort as the result of the sv mpathec- 
tomv 

PELflC SYMP^THECTOJTS. IX EELATIOX TO THE 
CHKOXIC ATROPHIC DISTURB AXCES OF THE 
EXTERXAi GEXITAX ORGAXS 

In 1921, Professor Lenche reported a case 
of Lrausosis xmlx m which he treated by pen- 
artenal svTnpathectomy of the internal ihac 
arterv' The patient obtained complete and 
lasting rehef by this operation Follow-up 
observations on this patient were made over 
a penod of more than 5 xmars 
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the relief of intolerable pain due to inoperable 
neoplasms in the pelvis can best be obtained 
by a stud> of the abstracts of the follovnng 
SIX cases 


Case 23 Th s p tient w s a ma ed voman 
ag d 33 ye rs n bo w s refer df Profe s Lerche 
b ca se f 1 tole abl p ns in the pelvis and ght 
leg ass c at d with an perable ca c n m of th 
c vix of th ute s Sh h d h d sev al courses 
of deep N- ray th r pj without mp ovement n the 
pa n I October 95 he bega t h ve sha p 
shooting p n the right leg A sho 1 1 me 1 ter 
the p m b cam diffuse 0 e the ent re 1 w r 
abd men d pelvis w th d at d wn the t ght 
thigh Th p t enl r q ed I rge qu nt t es of 
morphine to rleve the int p n \ag I 
mi t on re al d a ery ha d d r t on m 
the cul d c and in both b 0 d I gam t f the 

uterus Th ute s s fi ed. L p otomy v as p 

£ med 0 No emb 9 9 5 by P f Lc he 
Th ute d ad w re filed po t l> 
There w ma y 1 ge hard lymph nodes m the 
p e ort c group Th p r or h poga l ic pi 

wa ltd d segm nt abo t 1 ch s long was 

re ected S 1 h d Ijinph b d m d 

f hstologcal e am t The comm n lac 
a t esK ee p sedandaper t I imp th c 
tomv a done n ach f these teries Th p t 
op tve course iias un tf I Th p w 
greatly I v d Sh ompi n d onl (an a 

8 1 dull p n m the p In B ca e f the c te 

8 e met t tb p i ent grad ally b came w $e 

d fin Uy d ed on Dec mb 8 0 j Du g the 

last fe SI ks f h He ho c er the t 1 r ble 


p h d compi t ly d pp a d d d g Ih 

g atcr pa t o( the t m he v s ver comfo t b! 

w th ut m ph e 

Case 4 Th pat t w m dm 
ag d 4 y a wh efet d to the h p t 1 

because of 1 te sc p 1 th p Ivi th ad at n 
f th pa to both th gh ID mb 9 6 h 
c s Ited h f m ly ph) $ c bee S of met 

hag a After ex m t a d ag f care n m 

of the c r\ t na mad d the p t t a 

f rred tthhptif N) d dm 
th r PJ \ sh t t me 1 ter th p t t beg t 
ha e a ma k d b rn g sat th p I ad 
soaat d n th amp 1 k pa n wh h <J t d t 
both thghNo jdtb eld 

\ ag nal e m n t 11 gul st 

h d mass th ppe p t f the g n th 

filtr t of th ag I 11 d I ge b d 

m s iQ both s d ( th pel L p t mj » 5 
pe fo m d o July 4 96blfes Leh 
The utcr a d ct m bo d t g the 
1 rge n opl t c m s Th pr a t c pi < 
iso! ted a d th ent pie fr m the f th 

1 fer r me ente t > t th 1 e p t 1 th 
supe 10 hjTwg str c pi w ect d 

Th lo r 1 mb and upper $a I vmp 


thcl c cha ns were r mo d Th tw inteualilic 
arterie were ! ted da complete pen a t nal 
sjmpath tomy w s do on e eh f tb m Th s 
th compi te pelvic sympathect mj onsjsfed f 
(i) r mov 1 of the p ortic simp th uc pi lu 
( ) rem v 1 of th s pe hypo st c pi s (3) 
r mo 1 of the fifth 1 mbar a d fi t sacr 1 s mpa 
tbetic g gl a n e ch de and (4) bil teral pe 
a ter al svmpath ct my of the 1 t lihac rt es 
immed at 1> after th ope t n the pa n d 
appea ed compi t ly A light t esm of th 
V cal and rectal ph ct rs cm med Th im 


p ov me t as very st k g and the paU t was 
d scha g d from the h sp tal o A mst 5 9 6 Sh 
c t u d t be w tho t p n or df e mfort a d h 

tema d very c mfort bl u til the d y f her 

d thinBI ch 9 7 She was mpletely rele d 
of all uff mg f over ght mo ths 
Case $ n pat e t was a ma ed om 

ag d S2 y art who was ef ed to the bosp tal be 
c use f vere pa her r ght I g a t d th 
m ked ced ra f that memb I \p t ig 6 sh 
wa bnutted t a t t 1 byste ctomy f r a ca 
n ma f th ce ut Th mmed t p t 
op at e result wa g d but sc eral mo ths 1 t 

b node d Kd m of tb ght 1 g Tb ced m 

gr d Uy becam w d Ap 1 0 h 

beg n ( h e te sc p n in th enti r ght 1 g 
At fi t ibe pa n J m t d t th t r I te 1 
f cc f tb ght th gh The circumfe f th 
mdp t f th tbigl Q th ght wa t 
m ters g t th th t th 1 ft Th p t t 
w s c i g t Imost CO sta tly bee of th 

* g pa th 1 g \ g al m at 

re e led a 1 rg g J st y h d m s tb 

pi Lprtmi 8 perf m d M 5 
9 8 b r of Le ch Th t e p I s 

fill d th h d pi icm Th filial 
t ded p th p ste p et 1 p ito e m d 
d (he b f at n ( th t It m 


p bl I I t th 1 t s A' th g t 
d fi lly th pp b ch f th up hvp 
ga t c pi s e lated d e t J I 

Uempt g to f th ma 5 f m th po t 
i U 1 sm 11 ab b k to d 

o q tly th p t c M n t be mpl led 
D p t t led d th abcl me w 

pa t U I ed The p p pel mp the tomj 
CO Id t b p f m d th s c Th p t> 

had fl nc p th trdem d d d 1 1 

ie <A P s th tfigh S ce mpl t pd 0 
ymp th t Tn\ Id tb p f m d thsc s 
Iff L ch t dt t f thep st r 
mm f th p 1 rd t th le 1 I th th 

ad s th d s 1 teb x D fi t mp erne t 

f U cd th p t Th te f ,‘0, 
e pi sm ! d h d the pi nt d d 


nj 308 
C S 6 Th p t 
3I h f 

se h p p 
both th gh h 1 


tw ama d m ag d 
d t th h p t 1 b c 1 
th pel d d t g d w 
m th p VI 1 ) th d g 
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pentoneum is opened, the patient should be 
placed m the Trendelenburg position The 
small intestines and colon can then be packed 
away easily toward the diaphragm The 
extent and nature of the neoplasm should be 
determined at this time and a search should 
be made for the cause of the pain The com- 
plete pehnc s3Tnpathectomy is then performed 
as follows (i) Incise the postenor panetal 
pentoneum jUst o\ er the lo-vi er portion of the 
abdominal aorta and remove aU of the s3Tn- 
pathetic nen'es of the pre-aortic plexus from 
the origm of the infenor mesenteric arteiy’’ to 
the promontory of the sacrum (2) Isolate 
the supenor hypogastnc plexus and resect as 
much of it as possible (3) Isolate the nght 
lumbar S3TOpathetic cham which is usually 
situated just at the lateral border of the m- 
fenor vena cava and resect at least two 
(usuall3’' third and fourth) of the lumbar 
sympathetic ganglia (4) Isolate the left 
lumbar S3Tnpathetic cham which usually can 
be found just beneath the left border of the 
abdominal aorta and resect at least tn 0 of the 
loner lumbar sympathetic ganglia After 
this neurectomy the pentoneum should be 
closed by a continuous suture of fine plain 
catgut The abdominal wall should be closed 
in la3 ers 

snsraARY 

The anatomical and ph3'^siological basis for 
the surgery of the pehnc sympathetic nerv^es 
m g3mecolog3’^ is now n eU estabhshed 

In the 22 cases of d3 smenorrhoea or pehnc 
plexalgia, nhich ha^e been presented, there 
has been complete and lasting rehef from the 
pelvnc pain m the great majont3^ of the cases 
folloning the resection of the supenor hj^po- 
gastnc plexus (presacral nen^e) 

Disturbances of mictuntion folloning this 
operation must be considered \ ery rare 
Clinical and experimental CMdence has shown 
that the superior hypogastnc plexus is essen- 
tiallv a pathna3’' for afferent impulses from 
the mternal genital organs 

The excruciating pain that is frequently 
associated nith inoperable neoplasms in the 
pehas can be completely relieved by an exten- 
sn e pel\ ic S3'mpathectom3 In all cases, even 
those in vhich the most extensi\e pelvic 
S3 mpathectomy nas performed, there ha\e 


never been any senous comphcations that 
could be attnbuted to the operation no 
motor paraly’^sis, no ascendmg unnary mfec- 
tion due to paratysis of the bladder, and no 
sensory disturbances ot an3'- part of the skm 
Since this operation also gir es the surgeon an 
opportumt3’ of venf3mg the extent and nature 
of the neoplasm at the same operation, we be- 
heve that it should be used m preference to 
cordotomy for the rehef of mtolerable pain in 
the pelvis that is due to an inoperable neo- 
plasm of an3' of the pehnc organs, proinded 
the pam is not due to metastatic foci m the 
vertebras 

The mdications and the surgical techmque 
for the vanous forms of pehnc sympathectomy 
have been described in detail 
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Craimcianu (iQsS) reported sexeral ex 
cellent results of periarterial SNinpathectoinj 
of the internal iliac arter> gi'ing complete 
relief in cases of pnintis vuIxt: T\vo oI our 
cases had marked pruntis of the vul\a which 
was promptly reliexed b> the pehic sjm 
pathectomj Up until the present time pelvic 
sjTnpathectomj has not been wadelj used m 
the treatment of the atrophic lesions of the 
CTtemal genital organs conscquentlj all the 
data available at present are not sufficient to 
warrant an> remarks conceminj, the efficacy 
of that form of therapv The ordinary medi 
cal roentgenolOe,ical and surgical methods in 
use at the present leave much to be desired m 
the final result of the therapy 

SURGICAL TECHNIQUE TOR RESECTION OF THE 
SUPERIOR IIVTOGASTRIC PLEXUij (pRESAC 
RAL NERVT OF LATARJEX) 

The abdomen may be opened either by a 
median subumbihcal incision or by the mci 
Sion described by Pfannenstiel In young un 
mamed w omen w e prefer to use the Pfannen 
sticl incision as the resulting scar is usually 
Tnthin the pubic hair line The illustration of 
the surgical exposure (Fig 9) shows the usual 
low midlme incision being used The type of 
incision through the abdominal wall is of 
course of little real importance Before the 
peritoneum is opened the patient is lowered 
from thehoriaonta! position to theTrendelen 
burg position The small intestines and colon 
arc packed upward toward the diaphra m 
The rectosigmoid colon is then retracted lat 
erally to the left Theuterus and adnexa should 
be examined to venfy the diagnosis The 
promontory of the sacrum and the two com 
mon iliac arteries are then located The poste 
nor parietal pentoneum is then incised at a 
point just above the promontory of the sacrum 
and directly in the midlme Immediately be 
ncath thepentoneum and antenor to the mid 
sacral artery will be found the nervous Ida 
ments which constitute the supenor hypogas 
trie plexus (Fig 9) In very thin women these 
fibers can be seen through the pentoneum 
w hile m obese w omen the plexus is usually cm 
bedded in much adipo c tissue 1/ the meso- 
sigmoid IS short care must be taken not to 
injure the infcnor mesentcnc vessels Fre 


quently several nerve fibers are densely ad 
herenttothen ht iliac vein Uterallthebla 
ments hav e been isolated a segment at least 
I inch long should be resected from each mam 
nerve fiber m order to prev ent any possible 
generation The postenor peritoneum is then 
dosed by a continuous suture of fine plain 
catgut Any supplementary operation that is 
indicated should be done at this sta e of the 
operation The abdominal wmll should be 
dosed in lay ers 

SUTGICAL TECHNIQUE FOR PERFORMING THE 
PERI ARTERLAL SYMPATHECTOMY OF TEE 
INTERNAL lUAC ARTERY 
The abdominal wall may be opened in the 
same way as has been described for the resec 
tion of the supenor hypo<mstnc plexu Be 
fore operang the pentoneum the patient u 
placed in the Trendelenburg position The 
pentoneum is then opened and the intestines 
are packed upward The rectosigmoid colon 
should be retracted to the left The common 
iliac artery is then located and followed 
penphcrally to its bifurcation into the external 
and internal diac arteries The postenor 
parietal pentoneum is incised just over the 
mtemal ihac artery For exposure of the 
common iliac artery the pentoneum i incised 
immediately over the artery at the point 
where the lumbo-ovanan ligament crosse the 
vessels After the particular artery has been 
exposed one may facilitate the removal of 
the adventitia of that artery by mjectin a 
small amount of normal saline solution di 
rectly into the adventitial layer of tl e artery 
In that manner the pen arterial tissues vnll 
be distended and can then be easily removed 
by scissors or a sharp scalpel \fter complete 
denudation of the chosen artery the pen 
toncum 1 dosed with fine plain catgut The 
abdominal wall should then be do ed m 
layers 

COMPLETE PELVIC SYMPATHECTOVrY FOR RELIEF 
OF PAIN DUE TO INOPERABLE NEOPLASMS 
IN THE PELVIS 

The abdominal wall should be opened by 
an ina ion in the midlme extending from 
just above the symphysis pubis to a point 
about I inch above the umbilicus Before the 
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Fig I Squamous cell epithelioma, graded 3, of tongue, 
too acti\e to be graded 2, differentiation (hornification) 
and so forth, m upper portion, and less differentiation m 
cells m loner nght comer maj be noted 

delicate cells i\ith thin membranes, large nu- 
clei and indefinite cell outlme Thej’’ infiltrate 
the submucosa or lymphoid tissue in sheets or 
small groups or singly In the nodes, the cells 
may re\ eal some traces of squamous charac- 
ters or they may become less differentiated 
and the structure may resemble lympho- 
sarcoma ” 

Sections from squamous epithelioma graded 

3 (Figs I, 2, and 3) shou both undifferenti- 
ated cells and those of a more adult type of 
gronth Both are unmistakably squamous 
epithelial cells The undifferentiated type pre- 
dominates, honever, and this is the basis for 
the grading of malignancy of the tumor The 
same type of undifferentiated cell is seen in 
greater abundance in sections of lesions graded 

4 composed of 75 to 100 per cent of undiffer- 
entiated cells (Figs 4, 5, and 6) It seems 
superfluous to call such growths transitional 
cell tumors To do so is to create another tjqie 
of carcinoma w hen there is no sound basis for 
doing so It seems better that their identity 
wnth squamous cell tumors should be main- 
tained Regarding the diagnosis of endothe- 
lioma and branchiogemc carcinoma occasion- 
ally made in this type of lesion, we quote 
Saareste, who regarded endothelioma as a 
‘ refuge of the destitute” which has too often 
been resorted to when a malignant neoplasm 
of the upper air passages could not be defi- 
nitely classified as carcinoma, sarcoma, or 
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Fig 2 Cemcal l\’mph node, squamous epithehoma, 
graded 3, pnmar> lesion was m nasophan-nx, large squa 
mous cells infiltrating l>-mphoid tissue mai be noted, 
U-mpho epithehoma was diagnosed prenouslv 

mixed tumor (Fig 4) Ewmg (7) expressed 
the belief that endothelioma of the lymph 
nodes is rare 

Hudson pomted out that w-nters in the past 
have erroneously attributed a branchiogemc 
ongm to squamous cell carcinoma found m 
the neck near the angle of the jaw ^Most of 
these undoubtedly were metastatic from le- 
sions primary" in obscure situations such as the 
nasopharymx, the primary" lesion passing un- 
noticed 

It is likely that certain obser\"ers wall dis- 
agree with us m the diagnosis of squamous cell 
epithehoma, graded 4, which is often called 
lymphosarcoma or Hodgkm’s disease (Figs 4 
and 5) Clinically , particularly" as regards me- 
tastasis, there are some features common to 
both, and microscopically, too, it may" be un- 
derstood how some confusion might arise, 
particularly wath regard to reticulum cell sar- 
coma (Fig 8) 

The structure of lymphosarcoma is rather 
specific (6) It presents a diffuse growth of 
lymphoid cells lyang in reticular tissue fFigs 
7, 8, and 9) The structure of the affected 
node or follicle is obliterated The cells x ary 
in size, being small medium, or large The 
nuclei are compact or x esicular, alw ax s hy per- 
chromatic, and nucleoli are not prominent 
Two specific cells participate m the ongm of 
ly"mphosarcoma guang nse to two specific 
forms of the tumor These cells are the reticu- 
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HIGHL\ iM^IGNANT TUMORS OF THE PHARINV AND BASE OF 
THE TONGUE 

Identification and Treatment 
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T HL most common malignant tumors of 
the pharj nx and base of the tongue are 
the Ijmphosarcomata and the squa 
mous cell epithehomata graded 3 or 4 Dunn<» 
a penod of 14 jears we have examined m The 
Majo Clinic i 393 patients with such tumors 
The present stud) is a review of 6 4 of these 
tumors which have been examined micro 
scopically 

It IS well known that certain highlv mail" 
nant tumors of the nasopharynx phaiynjt 
and base of the tongue are marked!) radio 
sensitive and that some of these even in the 
presence of cervical metastasi have disap 
peared compleicl) under irradiation Such 
tumors we have classified as lymphosarcoma 
and highly malignant epithelioma 

rDE^TmCATIO^^ OP NEOPLASMS 
Squamous cell epithelial growths of the 
pharynx are still sometimes miscalled endo 
theliomata and branchiogenic carcinomata 
In recent years occasionally disagreement as 
to their identity has arisen due to their having 
been described particularly by the Europeans 
as ly mpho epithelioma and by others os tnin 
sitional cell carcinoma Often too they are 
confused with lympho arcoma New and 
Kirch pointed out that lympho epithelioma 
and transitional cell carcinoma are in real 
ity quamous cell epithehomata graded 4 
Schmincke is credited by Ferren and Singer 
with the first clear faistological description of 
lympho epithelioma Gooddescnptionsofthc 
neoplasm are also given by Dengs Ghon and 
Roman an 1 Jovin (13) It Schmincke s be 
hef that the tumors are epithelial neoplasms 
of branchiogenic on'nn composed of a net 1 ke 
symey tiura of epithelial cell with fymphocj tes 


occapym^ the interstices The syncytisl epi 
thelial cells and lymphocytes grow m true 
symbiosis according to Ferren and Jovin 
(14) The same twofold structure occurs in 
metastatic grov ths although Jovin noted 
their frequent peculiar features of giving n e 
to purely epithelial metastasis at a consider 
oble distance from the primary grow th It i 
not known why metastatic growths are not 
always of the same cell type as the pnmary 
lesion It IS indeed strange that on metasta 
sizing a mixed lymphoid and epithelial cell 
type of neoplasm should lose one of its type 
of cell It appears to us that the lymphocytes 
noted m the primary neoplasm arc not a gro 
mg part of the tumor but are found there only 
because such cell are abundant in the mucous 
membrane of the phaijnx and nasophaiyax 
Ewing ( 6 ) stated that lympho epithehomata 
are m reality transitional cell carcinomata 
(also described by Quick and Cutler 24) 
stated too that the transitional cell earn 
noma is the same tumor as that described by 
Crowe and Baylor and by New (18) these 
three authors called it squamous epithehoma 
Ewing ( 8 ) stated 

The transitional cell carcinomata an e 
from stratified epithelium of which the cel’ 
are delicate without spines do not produce 
keratin and show little capacity to hormfy 
This type of epithelium is found o er the to 
sil vault of the pharynx nasal passages base 
of the tongue and the nasopharyngeal sinuse 
It often CO ers deposits of lymphoid tissue and 
hence has sometimes been called lympho 
epithelium \ ery anaplastic and malignant 
tumors denv ed from adult squamous cell may 
exhibit the same clinical features The struc 
ture of the grow th show s sheets o! large pale 
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mitosis present, lesion had been causing sjmptoms 6 
months, patient had been treated prevaous!> for s>’phihs 
and trench mouth, and lesion was diagnosed sarcoma else 
11 here 

common early symptom of lymphosarcoma of 
the nasopharynx probably because of its tend- 
ency to produce bulky grou ths Four lesions, 

2 of the nasopharj^nx and 2 of the tonsil, did 
not cause symptoms or signs and they at ere 
discovered in the course of general examina- 
tion 

Woltman has shov n that if there is involve- 
ment of a cranial nera^e from a malignant le- 
sion of the nasophatynx such involarement is 
hkel) to be multiple In 31 8 per cent of 194 
cases of lesions of the nasopharynx, there aams 
cranial nera e palsy aanth an aa^erage of 2 9 
neraes affected by palsy in each case The 
sixth, fifth and ninth nera’^es aaere more often 
affected Ina^olarement of the nerves aa as high- 
est in cases of lesions graded 3 and loaa est in 
cases of lymphosarcoma The latter is a softer, 
bulkier tarpe of neoplasm, aaith less tendencj 
to infiltrate 

Neoplasms of the h> pophaiymx aaere re- 
sponsible in 33 3 per cent of cases for paral} sis 
of the aocal cords This explains in part aahy 
this group of lesions is one of the most un- 
faaorable from the standpoint of selection for 
treatment 

differentivl diagnosis 

The diagnosis is difficult to make The pos- 
sibility of malignanca at ana age must be kept 
in mind Enlarged metastatic lymph nodes 



Fig 6 Squamous cell epithelioma, graded 4, of naso- 
pharjmx, on eaamination patient had bilateral enlarged 
cervical Ivunph nodes, noted for 3 years, and pareais of 
third, fourth, fifth, sucth, and eighth cranial nerves on 
right side and sucth cranial nerve on the left 

are most often confused aaith the enlarged 
cerancal nodes of tuberculosis, leuciemia, and 
syphilis, or aanth the indurated saaelhng seen 
m actinomycosis, cystic tumors of the bran- 
chiogemc cleft or those onginating in the 
thyroglossal duct, as aa ell as benign or malig- 
nant enlargements of the thyroid gland, may’' 
cause confusion A diagnosis in the presence 
of cervical metastasis should be easy if the 
primary lesion is found In many instances 
It IS oa’erlooked If discoa’ered its nature is 
not aha ays eandent Biopsy is usually in- 
dicated 



Fig 7 Lvmphovarcoma of inguinal lymph node Both 
tonsils were mvolved, paUent died, after 6 years, of sar- 
comatosis 
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lum cell of the germ centers of follicles and 
pulp cords and the lymphocyte The two 
t> pes of Ij mphosarcoma are reticulum cell sar 
coma or large round cell lymphosarcoma (Fig 
8) and malignant lymphocytoma (Figs 8 
and 9) 

GENERAL COSSIOERATIOVS 
In the last 14 y ears records ha\ e been made 
of : 393 malignant tumors of the nasopharynx 
orophary nx and hy popharynx tonsil and base 
of the tongue Only those le ions on which 
biopsy had been performed were rexiewcd 
There were 624 cases m this group of which 
78 were lymphosarcomata 267 squamous cell 
cpitheliomata graded 4 and 279 squamous 
cell epilheliomata graded 3 Thus it was 
found that high grade squamous cell cpithe 
Iioma IS about se en times as common as 
lymphosarcoma Epithehomata grade I 3 and 
4 were approximately equally common 

About half of the lymphosarcomata and 
epithehomata graded 4 were found to be pn 
mary in the nasopharynx Lesions graded 3 
were more often primary in the tongue (45 9 
per cent) Only 189 per cent of all lesions 
were primary in the tonsil This figure 1 
roughly correct for the kinds of malignant 
tumors 0\ er 60 per cent of lesions of the h\ 
pophary nx w ere epithehomata graded 3 There 
w ere no ly mphosarcomata m this situation 
Of the 624 patients 84 2 per cent % ere 
males The axerage age of 546 patients with 


epithelioma was 52 years and that of the 
78 patients with lymphosarcoma 45 2 years 
Both lymphosarcoma and epithel oma were 
noted among patients aged less than 20 years 
There were 15 such patients whose axera e 
age xvas 14 years \1I of the c tumors were 
primary in the nasophary nx except one of the 
tonsil The youngest patient with Ivmpho 
sarcoma was aged 4 years and the youn est 
with epithelioma was aged 3 years 
The axerage duration of the tumor before 
treatment in all cases was 9 6 months In a 
few exceptional cases usually of lesions graded 
3 the duration of the disease vanel from 3 
to 30 years It seems probable that such le 
sions had ansen on the base of some other 
type of neoplasm such as mixed tumor which 
had undergone further malignant change 

SXMPTOifS XSD SIGNS 
Symptoms and signs of these malignant 
groxxths are often buarre particularly when 
the lesion IS primary in the nasopharynx \ hen 
they may be referred to the nose ear eye 
throat ton ue head or face In raanx ca es 
symptoms are secondary to lesions of the era 
nial nerves enty four and seven tenths 
per cent of patient with lesions in various 
situations and 4 per cent of those \ ith le 
sions of the na ophary nx stated that enlarge i 
cervical lymph no ies had been the first sign 
of trouble Nas 1 obstruction as the most 
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TA.BLE I — ONE HUNDRED EIGHT'i-TW O PA- 
TIENTS TREATED AND POUR HUNTIRED 
rORT\-TUO PATIENTS UNTREATED 


L\Tiipli 05 arcoma 

A\ erage age m \ ears 
Duration of s>'mptoins — months 
Metastasis on admission — per cent 
Preiious operations elsewhere — per 
cent 

Squamous cell epithelioma — graded 4 
A\ erage age m j ears 
Duration of snnptoms — months 
Metastasis on admission — per cent 
Preiious operations elsewhere — per 
cent 

Squamous cell epithelioma — graded 3 
A\ erage age in i ears 
Duration of sjTnptoms — months 
Metastasis on admission — per cent 
Preiious operations elsewhere — per 
cent 

All t)'pes 

A\ erage age m j ears 
Duration of svmptoms — months 
^letastasis on admission — ^per cent 
Preaious operations elseahere — ^per 
cent 


Treated Untre_ted 

46 o 43 S 
7 5 7 5 

61 75 77 25 

50 ° 70 5 

52 o 50 2 
9 S 92 

70 3 So S 

45 5 46 3 

54 S 35 ^ 

7 3 13 S 

36 9 82 o 

23 6 28 2 

32 2 51 7 

82 II I 

53 25 Sr o 
36 22 40 8 


Lesions in the h3’pophar} nx w ere least fa- 
A orable for treatment for onlj 7 68 per cent 
of these n ere treated Gron ths of the anterior 
two-thirds of the tongue could be treated best 
(52 52 per cent), and mahgnant lesions of the 
tonsils could be treated next best (39 i per 
cent) 

Epithehoma and sarcoma of the pharATix, 
usuallj' considered as pnmaiN m the tonsil, 
ha\ e been treated much the same, principallj^ 
bj" surgical procedures (17) It is now recog- 
mzed that I3 mphosarcoma is a highl3 cellular, 
undiSerentiated radiosensitn e 13 pe of tumor 
and it is agreed that irradiation is unquestion- 
abl3 the treatment indicated (i 4, ii 16, 
iS 21) 

It appears that I3 mphosarcoma ma3 deh- 
niteh Aaiy in acD\nt3, does squamous cell 
epithelioma on the w hole it is more mahgnant 
and more radiosensitive than the actu e t3 pes 
of epithelioma The necessit3 for general rec- 
ognition of the fact that a large proportion of 
epithehal growths of the phar3'nx and tongue 
are of an undifferenPated, radiosensiDa e tA pe 
of cell structure is apparent in the still com- 
mon reports of treatment of senes of cases of 
carcinoma in these regions It appears that 
considerable treatment b3 operation, dia- 
therm3 or cauten, , is still being earned out 


TABLE n — PATIENTS TREATED IN EIRST ANT) 
SECOND SEATIN YEAR PERIODS* 
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No 
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26 

•*7 '*5 j 
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epithelioma 
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17 

3 ^ 5 
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20 ig 

Squaraous cell 
epithelioma 
g^ded 0 
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19 

27 I 

^C 9 

65 

31 I 

MI tvpes 

179 

1 6- 

j 6 

H -.3 

j 1x6 

j ”6 1 


•Four 01 the treated patients vere cot traced. 


for lesions which might be better treated b3’ 
irradiation alone O11I3' relatn elv few ph3’si- 
cians have referred to the highl3' cellular, 
undifferentiated t3pe5 of epithehal growths, 
which follow the law of Bergonie and Trebon- 
deau in their Tadiosusceptibiht3' (2, 3, 6, 9, 
23, 25) Xew (19) has pointed out that for 
epitheliomata of the phar3 nx, graded 3 or 4, 
radium alone is used if the lesion is too exten- 
sive tor excision b3' cauteiw For lesions of the 
tongue graded 4, the usual excision of the cer- 
ATcal h'mph node is omitted, radiation alone 
being emplo3'ed (15) Quick treated 473 pa- 
tients with aU t3pes of carcinoma of the 
tongue A ariously situated Of these, 23 (4 8 
per cent) w ere free of disease for more than 
5 3^ear5, some of them as long as 10 3’ears 
We beheve that some of the poor results 
obtamed m the past m treatmg these lesions 
haA e been due in large measure to lack of care 
in selecPng cases, omission of careful nucro- 
scopic grading of caremoma and lack of knowl- 
edge of the radiosensitiATt3’ of certain t3"pes 
It is possible that these lesions ma3' be acti- 
A-ated b3' mcomplete surgical procedures Lo- 
cahzed, accessible lesions of the tonsil, tongue, 
or phaiA'nx ma3'' be excised surgicalK or bA 
diatherm3' or cauteiy , followed bA the inser- 
bon of radium directh mto the' wound 63' 
means of needles or emanation seeds In the 
ow grade le^iions, this is foUov ed surgical 
remoA al of the hanph nodes of the neck wluch 
drain this area If the pnmaiw' lesion is exten- 
siA e, WTth or wnthout large 13’mph nodes, irra- 
diation probabE offers the onh' chance, which 




common at times an apparentl) identical 
microscopic appearance of the tonsil distmc 
tion IS important from the prognostic stand 
point In leucjemta the l> mph nodes are usu 
ally discrete painless and moderately firm 
similar to thosi. in lymphosarcoma In both 
conditions the tersical nodes may be massive 
but early m leucxinia there is generalized 
adenopathy while thi is not true in the early 
stages of primary l> mphosarcoma In ly mpho 
sarcoma there is a locally destructive primary 
lesion and true metastasis occurs m distant 


general condition of the patient mu t be taken 
into consideration \\ hethcr the patient will 
be able to remain under observation or return 
for observation and further treatment should 
the latter be necessary is important He 
should be under the care of a competent phy 
sician nho is equipped to <’ive roentgen ray 
or radium treatment for i or 2 y tars at least 
Ideal cases were seldom encountered the 
incidence of cervical metastasis was hi h and 
the average duration of symptoms was Ion 
Extensive lesions were seen in cases in v hich 


organs The two conditions arc further dis 
tin"uished by the bfood picture accompanying 
leucTmia In case of epithelioma graded 4 
seen at the clinic it was found that the most 
common error in ihagnosi \ as Hod kins 
disease 

TRE VTMENT 


the history was short In a number of cases 
patients who for various reasons fell into the 
unfavorable group were given one or several 
treatments for the pilliativ c effect These are 
classified as untreated Later they v dl be 
separated from patients who actually did not 
receive treatment in order to show the efiecl 


ScUcUon of patieiils In selection of patients 
for treatment (Table I) several factors are to 
be considered the most important of which 
1 the type of lesion The site and extent of 
the pnmary lesion and whether there is de 
monstrable cervocal intracranial or general 
metasta i is also important The probable 
duration of the disease and the amount and 
type of previous treatment may indicate 
whether the case is fa orable Th age and 


if any of palliative measure 
Ratio of treated to unlrcalcd fati ills The 
ratio V as about the same for the two 7 year 
penod over which the patients were ob erved 
(Tablell) One hun fred eighty two (2915?^^ 
cent) of 624 patients were treated The mo t 
favorable Ic ions were the lympho arcomata 
43 6 per cent of which were Ir alcd the least 
favorable were cpithcliomata gra led 4 2390 
per cent of which were treated 
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T\BLE ni— RESULTS BY SITUATION OF LESIOX 
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graded 4 were treated Yith irradiation In 
156 per cent of cases^ surgical procedures alone 
•were used, and in 26 55 per cent, surgical pro- 
cedures and irradiation were combined in the 
treatment CerMcal nodes were excised in 16 
cases 

Of the 2S patients who were treated and are 
alive, 17 (60 per cent) had palpable Ivunph 
nodes on admission, 15 (52 per cent) had had 
operations of vanous tvpes, and the average 
duration of symptoms of the 2S was 102 
months The best results were obtamed if 
lesions were m tlie antenor two-thirds of the 
tongue, 75 per cent of these patients being 
alive after 37 months The next most favor- 
able results were obtained if lesions were m 
the base of the tongue, 57 per cent of these 
patients being alive after an average of 43 
months Among the 2S pabents living, 9 show 
evidence of mahgnancv Of the 36 patients 
treated who died, 3 lived an average of 50 
months after examination One hundred sixtv - 
eight patients not treated hv ed only 6 9 
months 

Epithelioma graded y All lesions graded 3 
situated m the nasopharviix w ere treated with 


irradiation, usiiallv with radium Thirtv -tw 0 
and five-tenths per cent of aU lesions graded 3 
were treated with irradiation SurgTcal pro- 
cedures alone were used m 1144 per cent 
Irradiation and surgical procedures were used 
m vanous combmations m 56 25 per cent 
Of the 32 patients still ahv e 10 had palpable 
cervical lymph nodes on adrmssion 6 had been 
operated on, and for aU the av erage duration 
of svmptoms w as 7 months Xw o of these 
lesions, mv olving the tonsil, were discov cred 
accidentallv following tonsillectomv Slx of 
the 32 hving patients still showed evidence of 
mahgnancv but 3 patients hav e been free of 
the disease more than S years 
The best results were obtained if lesions 
were of the antenor portion oi the tongue 
50 per cent of patients bemg ahv e after 3S 7 
months Better results were obtained if the 
lesions w ere of the hv popharjux but onlv a 
small percentage of these lesions w ere treated 
Of the 4S patients treated who died 10 ob- 
toined good results, thev lived an avenme 01 
60 S months The remammg 3S av erased^io 7 
months of life The av erage life of all" treated 
patients who died was 28 months 
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IS palliative onlj Radium needles or emana 
tion seeds may be used for the primary Ic ion 
when it IS infiltrating Needles or emanation 
seed should not however be used for a pri 
marj lesion which has extended so that there 
will be danger of severe hTmoirbage subse 
quent to the separation of the slough unics 
the external carotid has been ligated In such 
cases radium applied to the surface of the 
grow th IS indicated Surface irradiation is the 
usual method used for Ij mphosarcoma How 
e\ er needles are frequently inserted directly 
into the local tumor m addition to the apph 
cation of deep roentgen rays externally The 
dosage must be carefully measured for even 
with radium used in this manner too large a 
dose may produce dangerous slou hing With 
extensive lesions palliation is all that should 
be expected of any form of treatment Too 
often patients present themselv es w ith exten 
sive primary lesions encroaching on the deeper 
vessels Ligation of the external carotid artery 
may be the frst step necessary in prevention 
of a fatal hxmorrhage from a lar^e eroded 
vessel 

In the nasopharynx radium applied to the 
surface of the neoplasm should be the only 
therapeutic measure for either type of growth 
In the oropharynx and hypopharynx a few 
cases may be encountered m which the pn 
mary lesion i small enough to be destroyed 
with diathermy or the cautery but these are 
exceptional Usually the emanation seeds arc 
the best form of treatment for epithelial le 
ions of the oropharynx and hypopharynx 
Lesions of the hypopharynx which are not 
ea ily accessible to seeds or needles as is often 
the case may be treated with surface irra 
diation 

If the primary lesion is graded 3 and ccrvi 
cal nodes are palpable partial or complete 
block dissection of the node may be done 
This IS preceded and followed by irradiation 
and with radium If the primary lesion is 
graded 4 radium alone is as a rule used to 
the neck whether lymph nodes ar or are not 
palpable Radium needles or emanations are 
not used for the regional nodes for the trauma 
madent to their insertion is likely to stir up 
too active a process and accuracy of insertion 
IS questionable Koenteen raj s were used in 


someinstances Usuallv however such treat 
ment was reserved for palliation or when 
expediency was desirable 
Prrtotisoperah e treatment Of 467 patients 
treated elsewhere 46(394 per cent of the 
senes of 6 4) had been operated on and 30S 
operations had been done Patients vnth 
lyonphosatcoma had had Telatively the gr at 
est number of operations 96 ^ per cent of pa 
tients with lesions of the nasopharynx had 
been operated on Of 185 operations m cases 
of maliimant lesions of the nasopharynx the 
most common smje operation was ton illcc 
tomy (39) The largest group of operations 
were those on the nose (56) which included 
operations on the maxillarv sinuses as well as 
removal of polypi turbinate orseptum Cer 
vacal lyonph nodes were operated on in 33 
cases and teeth were extracted m 20 cases 
In a few of the cases mastoidectomy or mynn 
gotomy and injections of alcohol for tnfaaal 
neuralgia had been done 
Of 432 patients with malignant lesions of 
the tonsil pharynx hypopharynx and tongue 
IT2 had been operated on 123 tunes The 
operations most commonly performed were 
removal of tonsils cervical lymph nodes teeth 
and tumor Only 4 of the 467 patients 
treated previously bad had biopsy 
Pre'tous non operali e Irealm iit \ great 
variety of methods of non surgical treatment 
was used Local treatment to the throat com 
pnsed 3t 46 per cent anti yphihtic or se 
rum treatment often given in the absence 
of a history or positive blood test for syphilis 
compnsed 1161 per cent Internal mcdica 
tion intravenous medication baths Chinese 
herb and a fair amount of treatment by li ht 
had been used In some cases other methods 
of healing as practiced by followers of Abrams 
chiropractic naturopathy and osteopathy 
wereemployed Toenfgcr rays were employed 
m 2005 per cent and radium in 14*5 
cent 

Patients traced Of the 624 patients 89 i 
per cent were traced the percentage was 
higher (96 7 per cent) among treated patients 
EpuhcUoma graded 4 All lesions graded 4 
situated in the nasopharynx were treated with 
irradiation usually w 1 th radium Sev enty -one 
and seven tenths per cent of all neoplasms 
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tion It might be possible that a similar, 
larger group would show similar results Only 
then could it be settled definitelj'- whether the 
good results were the result of the treatment 
or of the selection of patients Although treat- 
ment appears to be all important it must be 
concluded that good results ma3* be due to 
one or both of two factors the treatment and 
the selection of the patient 

Palltalive treatment To deterrmne the ef- 
fect of palhative treatment m prolonging life, 
the group r\hich included the untreated pa- 
tients and those given paUiatne treatment, 
was di\T.ded mto tvo groups, one included 
patients vho received one or a feu palliative 
treatments, and the other included those who 
had not been treated, as far as could be ascer- 
tained It appears that unless the patient is 
seen earlj'^ enough to be oSered adequate treat- 
ment, it IS just as v eU not to give an}', as far 
as prolongmg the patient’s life is concerned 
The average hfe in months of patients receiv- 
mg palliatir e treatment was 6 9 months, and 
of those not recenang palhative treatment, 

5 8 months 

In determining the prognosis of the patients 
m this senes, the duration of symptoms of all 
traced patients was added to the length of hfe 
following examination The hfe expectancy 
of all treated patients from the onset of symp- 
toms was 42 7 months, and of all untreated 
patients 17 9 months The prognosis for im- 
treated patients is not as good for patients 
■noth Ijrmphosarcoma and epithehoma graded 
4 as It IS for those with epithehoma graded 3 
It V as noted, hov e\ er, that Ijunphosarcomata 
responded better to treatment than either of 
the epithelial neoplasms 

IIORTALITV 

The death rate (Table V) illustrates the 
^a^atlon m the degree of mahgnancx' of the 
three t3 pes of lesions The rate v as calculated 
from the number of months the patients h\ ed 
after treatment in order to axoid the higher 
percentage obtained vhen the rates are calcu- 
lated from years of hfe The rates shon the 
effect of treatment 

Almost all of the deaths (06 per cent) were 
due to malignant neoplasia In cases m which 
treatment v as gi\ en the percentage of deaths 


due to mahgnant neoplasia vas shghtly less 
(905) than the percentage of these deaths 
(97 52) in the untreated group Alost of the 
deaths attnbutable to the mahgnant process 
w ere due to the local disease rather than to 
distant metastasis 

smnLVRv 

The most common highly mahgnant tumors 
of the nasopharynx, pharymx, and tongue 
are the hunphosarcomata and epithehomata 
graded 3 or a The latter have often been 
desenbed as lympho-epithehomata or transi- 
tional cell carcinomata, and are at times, 
miscalled branchiogemc carcinomata or endo- 
thehomata 

High grade squamous cell caremoma is 
about ser en tunes as common as hunphosar- 
coma The latter is the most common type 
of sarcoma of the pharynx Lymphosarcoma 
and epithehoma graded 4 are more often pn- 
mary' m the nasopharynx Epithehoma graded 
3 IS seen more often m the tonsil, tongue, and 
hypopharjTix 

Eighty-four and two-tenths per cent of all 
lesions occurred in males The average age of 
patients was 52 i years A few of each tape 
of lesion occurred among patients aged less 
than 20 } ears 

Twenly’^-four and seren-tenths per cent of 
all patients noted enlarged cerrucal lymph 
nodes as the first sign of the disease On ex- 
ammation at the dime, 71 4 per cent had 
cemcal metastasis 

Thirty-one and eight-tenths per cent of le- 
sions of the nasopharynx v ere complicated by 
cranial nen e palsy Thirtj'-three and three- 
tenths per cent of lesions of the hypopharynx 
were compheated by palsy of the xocal cords 
Symptoms and signs xaned considerably in 
cases of lesions of the nasopharynx 

Twenty -mne and two-tenths per cent of all 
patients were treated There was not much 
difference between treated and imtreated pa- 
tients, 74 95 per cent had been treated pre- 
xaously , and 39 42 per cent had been operated 
on prexiously 

A great \anety of surgical and non-surgical 
treatment had been gix en prexaouslj" in almost 
all cases, without the proper diagnosis haxmg 
been made Patients were treated at the 
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TABLE i\ —PERCENTAGE Of TRACED PATIENTS 
FREE OF RECURRENCE THREE TO ELEVEN 
TTARS AFTER TREATilENT 



That lesions graded 3 are not as quickl} 
fatal as those graded 4 is indicated bj the 
fact that the 10 patients ^vJth epitheliomala 
graded 3 lived more than s >ears That the 

5 >car cure is unreliable is indicated b> the 
fact that 6 of these to patients died of cara 
noma They lived an average of more than 

6 >ears Indeed one patient lived 7 >ears 
and months One hundred seventy 0 ve un 
treated patients lived an average of only 6S 
months 

L-\mpIios(Jnoma The treatment of lympho 
sarcoma consisted of irradiation except in 3 
cases in RJucb the tonsil nereremovedsurgi 
cally before the radium was given Half of the 
patients treated had had operations elsewhere 
These did not get along as well as the other 
half The length of life after examination as 
well as the percentage of Imng patients dif 
fers in favor of irradiation alone Only 18 7 
per cent of patients operated on previously 
are alivt 6 years or more whereas of those 
not operated on previously $0 per cent are 
aliv e 6 y ears or more The a\ erage bfe of all 
patients in the group treated with irradiation 
alone exceeds that of the others b\ jog 
months 

Of the If patients Jmng on examination 
6 (54 per cent) had palpable cervical Ivroph 
nodes on admission and in x of th’se enbrged 
abdominal nodes w ere present Three patients 
( ; 3 per ctnt) had been opented on previ 
oubly Theavera c duration of symptoms 0/ 
the ti was 6 8 months The average length 
of life from on et of symptoms to the pres nt 
of patients who have been treated has been 
9 months (more than 7 years) 


TABLE V —DEATH R.ATE 
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The highest percentage 0/ hvin patients 
was noted in the group whose lesions were of 
the tonsil in which 55 ptr cent have been alive 
83 months Of the 21 treated patients who 
died 6 obtained fairlv good results with an 
average life of 59 months after examination 
The remaining 15 averaged 18 months of life 

That the current 5 year cure sought m 
treating carcinoma is unreliable is again indi 
cated by 5 patients who were treated at the 
clmic All died of malignant lesions from 42 
to 72 months after examination an avera e 
of 56 months after examination One patient 
lived more than 6 years and died of diffuse 
saecomatosis 

411 lesions (Table III) Tv enty nine and 
sixteen hundredths per cent of the 6 4 P'l 
tients were treated Of the 176 patient who 
were treated and traced 71 (403 per cent) 
were alive an average of 43 i months later 
Nineteen (id 8 per cent) liv cd for 59 months 
Ligbty six (488 per cent) lived for 199 
mont^ All treated patients who were traced 
liv^anaverageof34 jmonths Mluntreatcd 
patients who Were traced lived an average of 
6 8 months Treated patients In ed almost ix 
times as long as those not treated Treated 
patients who lived 3 or more years are sub 
divided according to the number of y ear> thev 
Uved 27 4 per cent of treated patients lived 
3 years or more after treatment and iS aS per 
cent lived 5 years or more after treatment 
(Table , 

The ideal studv would include a senes of 
cases preferably of early lesions which would 
be observed untreated over a penod of 
months or years Of the 44 untreated p 3 
tients 4 were aliv 26 months after exanuna 
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THE SCIENTIFIC AXD SOCIAL ASPECTS OF ORTHOPEDICS^ 

Dr AIURK J/VNSEN, Leiden, The Netherl^-ds 


AT the end of his adnurable life Sir 
/\ James Mackenzie justly said “A 
■L \ lack of guiding principles is responsible 
for many haphazard methods The result, too 
often, IS that though immense energy is ex- 
pended, achievement is not commensurate 
nnth this expense ” There is a consensus of 
opinion that the medical saences stand more 
tlian any' other in need of such prmciples It 
V, ill nov be my purpose to sketch some rules 
'fthich orthopedics has contributed, and m so 
domg I shall have to restrict my'self to those 
vhich bear reference to the formation and the 
growth of bone 

When Andry' m 1741 composed the ■word 
“orthopsedics” and pubhshed the first booklet 
under this title, there vas no reference to 
biological lav s and rules Congemtal wry-neck 
is treated by massage vath lukev arm vme and 
oil, the scoliotic ky'phos by gently pressmg 
both hump and chest Spreading the arms by 
holdmg the ends of a long stick, is considered 
to lead to a flattening and a lengthenmg of the 
cla\acles The idea that such shght forces 
vould cure deformities, implied a proportional 
fear of such forces acting on the normal body' 
Warnmg is given to avoid any more or less 
forcible pressure from the hands of the nurse 
or the vrappmgs of the child, and the apphca- 
tion of oil or grease on the skin is recommended 
in order to soften the bones Here we find 
orthopedics in a pre-empmc stage — a stage in 
V hich it remained for a whole century 

In the end of last century Hueter and Volk- 
mann set up a rule according to v hich growth 
IS retarded vhenever pressure exceeds the 
normal, and grovth is accelerated whenever 
pressure is diimnished It is known as Hueter- 
A'^olkmann’s pressure theory, though pressure 
rule seems to be tlie better term In what 
follow s I shall try to prov'e that this rule refers 
only to a special case out of a number of pos- 
sibilities Nev ertheless, it was a v aluable con- 
tribution tow ard an msight into the cause of 
deformities, being tlie first allusion to muscle 
action and gravnty as phv siological stimuli to 

* Lady Joats Mono LecUrc de j\c ed a* 


bone growth It did not escape VoUanann's 
attention that the same difierence m pressure 
caused a difference m growth m some cases 
and not m others Therefore, he justly added 
that besides excessive or prolonged weight- 
bearmg a weakness of the tissues especially 
of the bone tissue, played a part in the de- 
velopment of the growth difference The 
nature and the cause of this weakness, how- 
ev'er, he did not define Moreov er, VolLmann 
realized that, quite apart from growth, excess 
of w eight-bearmg might lead to defonmty' m 
preformed bone, viz , by causing primary 
absorption of hme salts and secondarv' plastic- 
ity He called the process mterstitial absorp- 
tion, a name also used by Hunter, though m a 
different sense All this marks Volkmann as 
the first to giv e rules regarding the effect of 
mechamcal stresses on the growth and the 
formation of bone substance, simple though 
they were 

In 1892 Julius Wolff’s epoch-making book. 
The Lau of the Transformation of Bones, was 
pubhshed, m which Wolff claimed to disprov e 
what Hueter and Volkmann had asserted 
Only' a small portion of Wolff’s transforma- 
tion law has prov ed to be tenable vnz , the 
fact that the elements of the cancellous tissue 
modify' their wndth and their direction, when 
the mtensity and the direction of pressure 
stresses are modified Those elements which 
no longer hav e to transmit functional stresses 
become thinner or disappear altogether, w hile 
in the direction of the modified stresses exist- 
ing elements thicken or new elements are 
formed 

Tension stresses to which Wolff ascribed 
the same function, appear to constitute no 
trophic stimulus to bone The mathematical- 
functional form of bones, which he proclaimed, 
and which ascribed to the bone substance a 
maUeabihty not unhke that of the pre-empinc 
stage of orthopedics does not exist Some 
bones, viz , the protecting bones, e g , the 
cramum, dev elop without the action of func- 
tional stresses Even the supporting bones 

tj o' L.verpooI Fcb-uarv 1- 2531 



174 


SURGLRY G\NECOLOG\ AND OBSTEIRICS 


clinic b} irradiation Surgical procedures dia 
thcmi> or cautery were used with this in 
selected cases Lvmphosarcoma was treated 
almost entireh with irradiation 

Eighty nine and two tenths per cent of the 
patients were traced Seventy-one (403 per 
cent) of patients treated were alive after an 
av era e of 43 i months Nineteen (10 8 per 
cent) of patients treated lived 59 months 
Eighty SIX (48 8 per cent) of patients treated 
lived 199 months Sixteen and forty eight 
hundredths per cent of all patients treated are 
alive 3 years or more 

\I1 patients treated averaged 34 $ months 
of life after examination and all patients un 
tr ated averaged 6 8 months of life after ex 
ammation A hi her percentage of patients 
With epithelioma graded 4 are alive than of 
those with lymphosarcoma but the duration 
of life after examination 1 longer m cases of 
lymphosarcoma 

Palliative treatment had little if any effect 
in prolonging life The Lfe expectancy from 
onset of symptoms of all patients treated was 
42 7 months The life expectancy from onset 
of symptoms of all patients untreated was 17 9 
months Of those who died g 6 per cent died 
of the malignant process the local lesion 
causing the. death of 84 5 per cent 
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Tig I For e-splanation regarding percentage of inor 
game salts in dense and rarefied tissue of concaa e side of 
lateral cur\ ature, see Table I 

G S , digger, 27 tears 

Risht Left 

Semilunar S S mm 7 5 mm 

Scaphoid 30 mm 27 mm 

The chmension of these bones is reduced in 
the direction of the acting muscle forces t\nth- 
out am noticeable irregulanH* in their struc- 
ture, just as in the semilunar during the initial 
stage This fact can hardlj be understood 
unless plasticita through enhanced absorption 
of lime salts be admitted It maj' be ade- 
quatelj termed plashcity Ihrongh cxcessiie 
iLCiglilhearing As the semilunar bone is most 
exposed to the muscle forces nhich comerge 
ON er botli its dorsal and n olar surfaces, it is 
the onh carpal bone to undergo further de- 
formation At a gi\ en moment it is infracted 
bj a forable jerk or eN en imperceptiblj The 



Fig 2 For explanation see Table II 


X-raj film then shows irregularities mostlj 
dense transx erse stri-e, m the structure of the 
semilunar One or more hght spots are seen to 
de\ elop through absorption of hme salts as is 
usual m the case of fractures, uhen the frac- 
tured ends are approached b> blood xessels 
(Leriche and Policard) The mfraction thus 
exokes mcreased plasticity and initiates a 
\ncious circle Plasitaly through fracture de- 
N elops on the top of pla^tictly through excecsu'c 
-u eight bearing 

If we are nght in assuimag that subnormal 
as well as excessn e functional pressure is asso- 
ciated with absorption of lune salts in bone, it 
IS between these extremes that the enhanced 
deposition of lime salts takes place It then 
follows that m cases m which mcreased func- 
tion is demanded, this increase should be 
made gradual, in order that tune for the addi- 
tional deposition of lime salts be allowed 
Thus the axailable exidence faNors the as- 
sumption that in traming for sports the 
skeletal parts are no less benefited than the 
muscles 1 e , that the bones are “tramed’ as 
well as the muscles 

Of greater importance than the rules al- 
readj mentioned for the formation of bone are 
those for tlie grow th of bone In the first place 
there is the law of the xTilnerabilitj of rapidh 
growmg cell groups, which, although regard- 
ing growtli generallj', pla\ s an important role 
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T\BI.E I —EXPLAWTIQN' Of FIGURE I T\BLE II — E\PLAN WON OF FICCRE 
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Will develop and maintain themsehes apart 
from such action althou h less completel> 
Under the influence of these stresses the sup 
porting bones will form more bone than is 
needed to resist them Moreo\ er the softer 
parts have their influence on the form of 
bones since bone tissue has been proved to 
display a tendency to yield to the lateral pres 
sure of neighboring tissues Hueter Volk 
manns pressure rule was not disproved by 
^^olff since It deals with growth and Wolff 
has nowhere separated the growth of bone 
from its formation Wolffs opinion that the 
formation of bone is always proportional to 
the intensity of the acting stresses appears to 
be untenable as opposing \olLmanR$ inter 
stitial absorption under excessive pressure 
W olff ov erlooked the fact that a physiological 
curv e has both a descending and an ascending 
part 

It has recently been shown that the den e 
bone tissue m a vertebra on the concave side 
of a lateral curvature contains a higher per 
centage of inorganic salts than the rarefled 
texture in the concave side For example in 
the vertebra of Figure ithisdiflerence amounts 
to g 6s per cent of the anhy drous substance 
in that of Figure a to 6 2 per cent and in 
another scoliotic vertebra it amounted to 8 o 
per cent of the anhydrous substance Hence 
to an increase of pressure the deposition 0/ 
lime salts m bone rises more rapidly than the 
deposition of the colloid substances To a de 
crease of pressure radiography produces evj 
dence favoring the assumption that the bone 
elements not only grow thinner but that 
moreover their translucency to \ rays in 
creases disproportionately In representing 
this graphically by noting functional pressure 
m the honaontal and the formation of bone on 


the vertical line we obtain two ascending 
lines which cross in P at a normal pres urc 
(=«)(Fig 3) the line starting from Crepre 
sentmg the deposition of colloid substance the 
one from S that of the hme salts It may be 
assumed that these like other physiolo-ncal 
curves have a descending as well as an 
ascendm^ part denoting that to an ever la 
creasing pressure both the colloid substance 
and the hme salts ceast to be deposited and 
stvrtbeingabsorbed Jloreover itseemsjush 
Cable to assume that these descendin put 
will show a difference in steepness Hcoce it 
seems probable that to in excess of pres ure 
(s» 0) the absorption of lime salts exceed the 
absorption of the colloid sub tance le thata 
condition of philicily of He bon subslirtce it 
lelops io an ex ess of pressure 

Some hitherto obscure phenomena in the 
life of bone tissue appear as the result of such 
plasticity For example the slight flattening 
of the/emoralheadin the wide (orlheflat)hip- 
socket and the charactenstic local deepening 
m the Socket roof dunng the initial st 3 e of 
coxa plana 1 e long before the fragmentation 
stage Also the so called malacia of the 
semilunar hone m artisans who e occupation 
demand forcible manual labor \ recent w 
vesUgation has shown that m so called malacia 
of the semilunar bone other carpal bones such 
as the scaphoid Che (rapeeium and the 
trapezoid too may show a shortening (Figs 

4 an^ S) . . .L 

In 2 other cases both the semilunar and ine 

scaphoid w ere found to be shortened 

r 17 c pr t r year 

Ri ll 1*1 

Smir 75 “"I 8s 

5 ph ij mm 24 
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Fig 4 G K , cobHer of 30 j ears In the left wnst the 
semilunar measured g imlhmeters the scaphoid 23 imlh 
meters, the trapezium ii millimeters, and the trapezoid 
10 millimeters, in the right mnst the semilunar measured 
7 millimeters, the scaphoid 20 imlhmeters, the trapezium 
10 5 millimeters, and the trapezoid 9 imlhmeters 

The question arises what is the special position of 
Mtamins among the injurious agents affecting 
grow th’ 

The e-cperience gathered from the stud\ of tetani , 
has taught that \ itamin D cures tetam onl\ if the 
paratht roid glands are present If these glands are 
removed, the vitamins remain inactive This fur- 
nishes ground for the assumption that vitamin D 
everts its influence on calcium metabolism through 
these endocrine glands And the hj-pothesis seems 
justified that the influence of vitamins on bone 
grow th generallj is an indirect one, it being directed 
to the endocrine glands For example, the presence of 
V itamin A. might be essential for the normal function 
of the pituitarv In other words, there is evidence 
favoring the assumption that the food hormones A 
and D are distributed from the great storehouses 
constituted b\ hver, kidnejs, and other glands over 
the V arious blood glands, and stimulate these organs 
to produce their specific gland hormones Hence, 
even in the face of the vitamin conception there is no 
denjing the possibditv that insufficiencj of the 
function of the blood glands ma> be due to an en- 
fceblement of these glands, 1 e , a primarj deficiencv 
of gland hormones as w ell as to a primarv defiaencv 
of food hormones This is another reason wb> the 
identification of rickets and vitamin deficiencv is not 
justifiable 

Hence, the improvement obtained bv the admmi- 
stration of vitamin D in cases of rickets in which 
V Itamin defiaencv mav be excluded, ma> be the re 
suit of enhanced stimulation of enfeebled blood 
glands bv an extra dose of these food hormones In 
this connection it mav be appropriate to mention 
that Marfan is opposed to the identification of 
rickets and vitamin deficiencv on the ground that, 
although vitamin D causes the disappearance of 
changes m the bones, especiallv those near the 
grow th cartilages, the hvpotonv of the muscles the 
nervous troubles and the retardation ot growth im- 
prov e less rapidlv and no influence is everted on the 
concomitant sv mptoms, viz on the anaimia and the 
changes of the Ij mphatic sv stem 

Two considerations reveal the importance of the 
dissimilaritv of rickets and vntamin deficiencv First, 



Fig 3 AW, nurse, aged 33 jears In the nght wnst 
the semilunar measured 10 millimeters, the scaphoid 20 
millimeters, the cuneiform 16 milhmeters, m the left wnst, 
the semilunar measured 7 millimeters, the scaphoid iS 
millimeters, and the cuneiform iS mdluneters 

if rachitis w ere, indeed, merelv a vntamin deficiencv 
distribution on a large scale of irradiated ergosterol 
and Its administration to voung children would be 
the easv wav of deaUng wnth the problem of its eradi- 
cation, w hereas, if we are right in assuming that, apart 
from vitamin deficiencv rachitis mav be the outcome 
of an enfeeblement of the power of grow th, the v ari- 
ous obnoxious agents vv ill have to be traced and fore- 
stalled in the combat against the condition Second, 
the studv of rickets if hmited to the studv of vita- 
min deficiencv , largelv debars us from the studv of 
the law s of grow th 

In Figures 6, 7, and 8 the three types of 
feebleness of grow th are represented In each 
of these families fatigue of the mother during 
pregnanc}’^ was the onl} mjunous mfluence 
traceable Obviously the svunptoms of feeble- 
ness of grow th run parallel wnth thus obnoxious 
agent In the families H and F there is an 
increased fatigue at each successive pregnanq, 
In the famil> v d H the feebleness of grow th 
increased more rapidly, the third and thefourth 
child being unable to survive The mother, 
an energetic woman, used to sit up sewing late 
at night to add to her husband’s small income 
After the early death of the two children there 
is a notable improvement of the power of 
growth in the fifth child, which, however de- 
creases again wath everj' succeeding child 
Onlj the last child grows a httle better than 
the prevaous one, the mother havang had a 
month of rest during pregnancy 
The sev ere form of feebleness of grow th be- 
longs to the first 3 ears of life Unless a chronic 
obnoxious influence, eg a chronic enteritis, 
keeps enfeebhng the child, the condition regu- 
larly improves, even apart from treatment 
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TgsTh g Itfliw 5 Sicd 

d d dm p dly th th cur> f Ih A d 

b t C C n t ty th sh w hi b 

g !u 0 N m I p 

in the grow th of bone tissue This law con 
sists of two articles 

X Injurious agents affectm^ growin® cell 
groups enfeeble their power of growth In 
other words feebleness of growth ma> be 
brou<'ht about by all kinds of injuriousagents 
The measure in which growth is en 
feebled i proportional to the rapidity of 
growth le the sign of feebleness of growth 
are proportional to the rapidity of growth 
This hold good for the parts as well as for 
the whole of the individual In tbe individual 
the normal de\elopment of the muscles de 
mands most of the power of growth since in 
the adult the\ constitute 43 per cent of the 
bod> weight After the musculature the 
skeleton demands most of the power of 
growth it forming 17 5 per cent of the bod> 
wei ht in the adult And in the bones the 
growth discs grow fastest since they have to 
procuri, the w hole of the length m rease to the 
bones Therefore m feebleness of growth it is 
rational to erpect growth changes first in the 
muscles nevt in (he grow th discs and last in 
the diaphyses of the long bone 
The s> mptoms of feeblene s of grow th have 
been ascertained b> comparing the growth of 
children of the same parents with regard to 
injurious agents the> have sustained and b> 
doing so in a large number of families Onlj 
such phenomena as conformed to the law 
mentioned were reckoned among (hose of 
feebleness of growth Thus three degrees of 
growth have been established 


1 The sli ht de ree with mere muscle 
weakness is characterized b> the muscle 
quartet weak feet prominent ablomen 
round shoulders blue hands indfeet It will 
lead to overgrowth in adolescence 

2 The severe decree known as rickets is 
characterized b> severe mu cle weakness 
The skeleton lag behind the nomial in 
growth and all growth cartilage are affected 

3 The moderate degree 1 repre ented by 
the knock kneed child with mu cle weakne 
which IS neither too tall nor too small 
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Ifie enfetblemenC 0/ the body resultu’S' 
from diseases and injurious agents generally 
has always received due consideration from 
the profession However it has not beet* r 
all ^ that enfeeblement of the growing bod) 
implies enfeeblement of all functions indusiY 
of the essential function of grow th The result 
IS that the symptoms of feebleness of growth 
have not been recognized and pass under in 
appropnate names usually taken from the 
Greek and Latin 




Fig 7 Family F For explanation see Table H 


On this basis it is easy to complete Hueter- creases, growth mcreases But it should be 
Volkmann’s pressure rule If in Figure g the obsen^ed first that only m the moderate degree 
dotted hne represents a normal tibia, the of feebleness of growth there may be both a 
three sloping hnes represent the relatix e posi- real mcrease and a real decrease iMth regard to 
tion xihich the growth discs of these three the normal, whereas in the se\ ere degree even 
types occupy Enfeebled bone, indeed, be- the side of the less pressure lags behmd the 
haves in conformity wath Hueter- Volkmann’s normal, m the shght degree exen the side of 
pressure rule where pressure mcreases, growth the greater pressure exceeds the normal, and 
decreases, and re\erselj', where pressure de- moreover that the difference between the two 

TABLE IV— FAMIL\ F, FEBRUARY, 1917 (FIG 7) 


Child 


Height- 

meters 

Difference of height with 
normal of Qnetelet % 

W eight — 

ts 

Diffe ence of weight with 
normal o: Qa^telet 

First 


1 641 

-r 2 7 

52 5 

~ 1 3 

Second* 

14 >Ts 7 mos 

1 481 

- 0 75 

38 

— 2 c6 

Third 

IX >TS 10 mos 

I j27 

- 2 $5 

2S 6 

- = 39 

Fourth 

9 VTS II mos 

I IS7 

— 4 6 

22 4 

- 3 9 

Fifth 

7 ^Ts lo mos 

I 09 

~ 3 77 

iS 0 

— 4 26 

Sixth 

6 jis 2 mos 

I 053 

- 7 62 

iS 2 

-^40 

Se\ enth 

5 yrs I mo 

0 963 

— I 0 

15 4 

- 3 S 

Eighth 

2 \r5 II mos 

0 75S 

— II 6 

10 2 

—17 0 

Ninth 

1 \ r 5 mos 

0 631 

-14 4 

6 3 

—38 0 


•Pholograph could not be obtained Child hoi knock knees— distance between ankles s S ccatimeters 


Becan to walk 
at ace 


I VT 6 


2 \TS 6 m05 


Cannot stand 


Cannot stand 
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The rachitic t) pe usually' becomes a knock teenth And it stands to reason that a chil I 
kneed child \\ ben 4 or sj ears old Thesevcrc being bom nith a certain degree of enfeeble 
degree of the first > ears indeed usuall> lags ment (necessanlv mclusiv e of enfeeblement of 
behind in growth throughout hfi whereas the the power 0/ growth) will lag behind (he nor 
slight degree outgrows its strength maml> mal requirements of growth less as lhe> goon 
dunng adolescence Here again there is a decreasing m the course of years Hence iti 
parallelism of the growth changes with the not onl> the parts in these three t>pes which 
rapidity of gro \th It is well known that in are affected in a degree proportional to the 
the first >ear the child adds 40 per cent to its rapidity of their gro\ th but the \ hole bod) 
length ibout it per cent in the second 97 Andthisstronglycorroboratesthe\iewthatthe 
percent 6 5 per cent 5 per cent rn the sue rickety the knock kneed child and the over 
ccejing jears and 25 per cent m the six grownrepresentthreedegreesof enfeeblement 


TMILE HI— rAMIL\ H JANUARY 7 19|7 (FIG 6) 
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i,me 


|.lat 


gro's\th disc m the o\ergro«Ti 



growth disc in the normal 

growth disc in the knock kneed child 


growth disc in the ncketj 


Fig 9 Position of upper growth disc of tibia in the en 
feebled as compared with the normal (schematic) 


normal, is to be considered as the outcome of 
the restoration of the normal resen’^e power of 
growth 

It needs no comment that the immterrupted 
lines obtained in Figure g are parts of as many 
physiological curves vhich have an ascending 
as veil as a descendmg portion We have 
represented them in Figure ro by completing 
them by dotted lines In this figure pressure 
has been noted on the horizontal, growth on 
the ^ ertical hne In curv-^e I of normal grov th 
the reserv'e power of grovth has been repre- 
sented by a rise of the cur\'e even after the 
pressure exceeds the normal, « In shght 
feebleness of growth (cur\"e II) there is no re- 
serv e power of grov th an} exertion exceeding 
the normal tends to the development of knock- 
knees in the overgrown The overgrown 
errand boy, for example, will develop knock- 
knees, especially if he has to carry hea%w 
parcels This phenomenon is lndlcatl^e of 
enhanced faligabihly of the grovth discs near 
the knee On the other hand, the fact that 
the top of cuixe II nses higher than nor- 
mally, indicates their enhanced trritabihty 
Those tvo properties of enfeebled bone sub- 
stance are still more pronounced in curs e III, 
which represents severe feebleness of growth 
It ascends and descends steeper than curse 
II and turns round to still less pressure These 
curs'es lay no claim to mathematical exacti- 
tude Yet the} may tend to show that Hueter- 
Volkmann’s pressure rule, which is repre- 
sented b}' a-b, is concerned with onl} one out 
of many possibihties hloreoser, they may 
show the characteristic properties of enfeebled 
tissues, Mz enhanced irntabilit} and en- 
hanced fatigability 





’i' tj'^cas'i'Ctc- 

Fig lo 


Ver} mstructive with regard to the growth 
changes m severe feebleness of growth is the 
X-ray of the rachitic hand (Fig ri) In the 
first place it is smaller than the normal hand 
as IS the rachitic body as a whole When en- 
larged to the size of the normal hand of the 
same age (Fig 12) we are struck by the fact 
that the metacarpals are shortened far more 
than the fingers And among the metacarpals 
the first and fifth are still more retarded than 
the others It will be realized that the proxi- 
mal bones of the hand are exposed to greater 
muscle forces than the distal ones, and the 
first and fifth metacarpals to extra stresses 
from thenar and h}T)othenar So the bones of 
the rachitic hand show a retardation of grow th 
which is proportional to the pressure they 
have to resist, as is represented in the de- 
scending portion of curv e III in Figure ro 

But there is more the bone centers m the 
epiph}ses of the metacarpals and in the carpal 
bones are smaller than normal e\ en in the en- 
larged hand of Figure 12 This means that the 
transiUon of cartilage mto bone is retarded 
even more than the growth of the bones as a 
whole And if this transition mto bone is 
called differentiation, we mav sa} in severe 
feebleness of growth differentiation shows 
extra retardation 

It hes be} ond the hrmts of this address to 
deal with all phenomena ot feebleness ol 
growth \ et the thickenmg of the grow th 
cartilages, observ ed in the sev ere form, which 
rnore than an} s} mptom of rachitis has drawn 
the attention of the profession, demands men- 
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rgsrmiy dirr 

sides becomes less m proportion as the degree g 
of enfceblement approaches the normal h 

In the normal subject on the contrar> a o 
moderate increase of functional pressure is c 
associated with an increase of growth the s 
normal child as a rule starts Us first steps with w 
bow legs The fact that these legs grow c 
straight Signifies, that the mesial side of the v 
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1 a certain reserve power of growth to an in 
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^mes [ lat 

growth disc in the o\ ergrown 

growth disc in the normal 
growth disc in the knock kneed child 

groii th disc in the ncket\ 

Fig g Position of upper growth disc of tibia m the en 
feebled as compared with the normal (schematic) 

normal, is to be considered as the outcome of 
the restoration of the normal resert'e pon er of 
growth 

It needs no comment that the unmterrupted 
lines obtamed m Figure 9 are parts of as many 
physiological curves nhich have an ascending 
as veil as a descendmg portion We have 
represented them in Figure 10 by completing 
them by dotted lines In this figure pressure 
has been noted on the horizontd, growth on 
the vertical line In curv e I of normal growth 
the reserv^e power of growth has been repre- 
sented by a rise of the curv^e even after the 
pressure exceeds the normal, n In shght 
feebleness of grow th (curv'e 11) there is no re- 
serve poner of growth any exertion exceedmg 
the normal tends to the development of knock- 
knees in the overgrown The overgrown 
errand bo}’’, for example, will dev^elop knock- 
knees, especially if he has to carry heavy 
parcels This phenomenon is indicative of 
enhanced faligabiltly of the growth discs near 
the knee On the other hand, the fact that 
the top of curve II nses higher than nor- 
mally, indicates their enhanced irritabthly 
Those two properties of enfeebled bone sub- 
stance are still more pronounced in curv e III, 
w hich represents sev ere feebleness of grow th 
It ascends and descends steeper than curve 
II and turns round to still less pressure These 
curv es lay no claun to mathematical exacti- 
tude Yet they may tend to show that Hueter- 
I'olkmann’s pressure rule, which is repre- 
sented bv a-b, IS concerned w ith onlv one out 
of manj possibihties hloreover, they may 
show the characteristic properties of enfeebled 
tissues, viz enhanced irntabilitj and en- 
hanced fatigabilitv 




Fig 10 


Very' instructiv e wnth regard to the grow th 
changes in severe feebleness of growth is the 
X-raj' of the rachitic hand (Fig 11) In the 
first place it is smaller than the normal hand 
as is the rachitic body as a whole When en- 
larged to the size of the normal hand of the 
same age (Fig 12) we are struck by the fact 
that the metacarpals are shortened far more 
than the fingers And among the metacarpals 
the first and fifth are stdl more retarded than 
the others It will be realized that the proxi- 
mal bones of the hand are exposed to greater 
muscle forces than the distal ones, and the 
first and fifth metacarpals to extra stresses 
from thenar and hypothenar So the bones of 
the rachitic hand show a retardation of growth 
which IS proportional to the pressure thev 
have to resist, as is represented in the de- 
scendmg portion of curv e III m Figure 10 

But there is more the bone centers in the 
epiphyses of the metacarpals and m the carpal 
bones are smaller than normal ev en m the en- 
larged hand of Figure 1 2 This means that the 
transition of cartilage into bone is retarded 
even more than the growth of the bones as a 
whole And if this transition mto bone is 
called differentiation, we mav sa> in severe 
feebleness of growth differentiation shows 
extra retardation 

It hes bej ond the lirmts of this address to 
deal with all phenomena of feebleness of 
growth Yet the thickemng of the growth 
cartilages, observed in the severe form, which 
more than an> sj-mptom of rachitis has drawn 
the attention ot the profession, demands men- 
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tion The normal growth cartilage presents 
side by side three areas one of diMsion of 
cartilage cells one of enlargement of cartilage 
cells one of differentiation Now the micro 
scopic examination of a number of growth 
discs taken from children who had died at the 
same age but from dilTerent causes has fur 
nished grounds for the assumption that m 
feebleness of growfth the three processes are 
retarded respectively arrested in reverseorder 
1 e differentiation first and most e\erel> 
cell enlargement next cell division last and 
least severely All the symptoms these 
growth cartilages presented thus seemed to 
find an explanation in the assumption that in 
this reverse order they are processes of sue 
ce sivelv decreasing rapidity of growth Hence 
we are forced to ascribe the thickening of the 
growth cartilages in rickets to an extra re 
tardation of differentiation as is more directly 
noticeable m the short bones In other words 
in severe feebleness of growth differentiation 
behaves as a process of more rapid growth 
than cel! division and cell enlargement 

Summarizing we recognue four grounds for 
the assumption that the rachitic the knock 


kneed child and the overgrown are to be 
considered as three degrees of enfeeblement 
inclusive of feebleness of growth \12 (0 

the fact that they may be brought about b> 
any injurious agent fa) that in these condi 
tions the parts of the body are affected m a 
degree \ hich is proportional to the rapidity of 
their growth (3) that their body as a whole is 
equally subject to the law of the vulnerability 
of rapidly growing cell groups (4) that bone 
grov th in these conditions shows the proper 
ties characteristic of enfeeblement viz en 
hanced irritability and enhanced fatigability 
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aspect in these than in normal individuals Poho- 
mjelitis takes its victims almost exclusnelv from 
among the enfeebled And the narrow limits of 
tolerance to the an-esthetic these patients show 
during an operation are in agreement with the en- 
hanced irntabihti and fatigabditj of their nerves 
In proportion as the muscle w eakness is greater 1 e , 
in moderate feebleness more than in the slight degree, 
the abdominal wall will perform less well its function 
as a suction and force pump for the circulation of the 
blood m the organs for digestion, and abdominal 
affections will more frequenth require treatment of 
ph\ sician and surgeon 

Thus by the study of the quantitative 
growth changes in the locomotor apparatus, 
orthopedics has drawn the picture of the 
feeble coushtulion This constitution is noth- 
ing but a quantitative dexnation from the 
normal Me processes It presents itself m 
three degrees wnth all imaginable transitions 
between total lack of the powder to grow', or 
e\ en death, and normal strength It develops 
from normal life according to simple law s and 
rules 

In medical literature man\ a ti pe of constitution 
has been pictured m which phenomena of enfeeble- 
ment plav a role, such as status h\-poplasticus 
(Rokltansk^, Bartel), asthema (Stiller), status th\- 
micoh mphaticus (Paltauf), exudative diathesis 
(Czernj), msufficienci of the fibrous tissue (Bier), 
hipotonx (Tandler),hmphatism (Stoerk) The large 
number of these conditions proves on the one hand 
how great the need is of a proper constitutional in- 
sight, and on the other hand that the grounds for 
unit} in this insight fail In none of these pictures 
has the de\ elopment of the phenomena been traced 
m conformit} with biological laws or rules In none 
are grounds brought forw ard that will enable one to 
discriminate between quantitative and qualitatixe 
changes, urgent though this be The quantitatue 
changes, indeed, do not necessarili occur in the 
ancestors, the\ are not necessarili hereditar} , the 
quahtativ e changes, on the contrarx , are The\ 
obei Iilendel’s laws A.nd, what is most important, 
the quantitatue changes ma\ often be forestalled, 
the qualitatn e cannot Therefore it will be useful to 
learn whether the phenomena designated b\ these 
tarious constitution tipes, obe\ the law and the 
rules to which feebleness of growth is subject \ 
beginning has been made m Leiden From our 
studi it seems probable that different si mptoms of 
Czcrni ’s exudatii e diathesis are the outcome of an 
enfecblement of skin and mucous membranes, that 
the nervous si stem of the enfeebled enhances the 
chances of hi-pertoni and hi potoni , that of Pal 
tauf’s status thi mico li mphaticus the excessii e 
length growth, the narrow aorta, the persistent 
till mus, the enhanced liabihti to suicide are in- 
trinsic of the slight degree of feebleness of growth 



Fig 13 Roentgenogram showing lengthened metaphi 
ses 


The obstetrician the pediatncian, the phy- 
sician, the surgeon, the ear specialist the 
neurological and psy'chiatnc specialist w ho bv 
a glance at the locomotor apparatus of their 
patients wall learn to estunate the degree of 
their patient’s w eakness w'lll dent e t aluable 
data from this estimation, sometimes ena- 
bling them to determine the cause, often the 
nature, and even the method of treatment of 
the condition they' are to deal with The laws 
and rules w hich prevail in the det elopment of 
the locomotor apparatus, may' serx'e them as 
working hy'potheses for the solution of the more 
mtneate problems the internal organs present 
This IS a service which orthopedics has ren- 
dered to themedical sciences in return for what 
she ow es to them 

Extra retardation of differentiation, as ob- 
serx'ed m se\ ere feebleness of growth, presents 
itself in other forms of dwarf growth, regard- 
less of the cause prox'ided there be no com- 
plete arrest of grow th, e g , m my'xoedema and 
achondroplasia It is one of the forms of dis- 
sociation of the processes of bone growth 
affecting the whole skeletal sy'stem sy'mmetn- 
cally, a systemic dissociation In Ollier’s 
dy'schondroplasia each of the various processes 
of bone growth may be seen to dissociate itself 
from the other processes of growth, locally 
each gi\mg rise to the de\ elopment of a char- 
acteristic phenomenon, for example enchon- 
dromata exostoses, lengthened metaphyses 
13) In d} schondroplasia the cause is 
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probably a local one and is connected with the 
bloodvessels Hence dissociation is a famihar 
occurrence in the life of the bone substance 
In preformed bone the behavior of inorganic 
salts mth regard to that of the colloid sub 
stance as described in the early part of this 
paper may be considered as a form of disso 
ciation under the influence of variations of 
functional stresses And even the bnttleness 
of bones living under enhanced hydrostatic 
pressure as in adematous conditions is pos 
sibly the outcome of the same proces 

The application of the laws of grovith to 
gether with mechanical data constitutes the 
biontechamcal method of research characteristic 
of orthopedics Besides designating the phe 
nomtna of enfeeblement and creating the pic 
ture of the feeble constitution m three degrees 
it has enabled us to determine the nature of 
a number of congenital malformations to ar 
range them m chronolo'ncal order and per 
exclustonem to designate smallness of the 
amnion as their cause 

Thus orthopedics has made a beginning in 
creating order m a large domain of teratology 
but much unportant w ork remains to be done 
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Moreover the laws of growth serve as a 
guide to treatment They make us under 
stand why for example lateral curvature is 
liable to dev elop in the first y ears of life espe 
cially m weak children and why in that 
period of rapid growth the condition is ante 
nable to improvement whereas m the tenth 
year when growth is ten tunes as slow as m 
the first or in the sixteenth > ear when growth 
is sixteen times as slow unduly powerful 
measures are required for improvement 

Likewise we can predict what changes are 
apt to develop m hip joints with congenital 
incongruity whether coxa plana coxa >al«a 
and slipping epiphysis or malum cox® 


The most important conclusion which tie 
lavrs of growth render justifiable is that the 

rapidly increasing number of overgrown aJo 
Iracents m different nations bespeaks enfeeble 
ment And with a view to the future of such 
nations it is urgent that the causes of this en 
feeblement be traced and forestalled 
But for the law of the vulnerability of 
rapidly growing cells it might be ima ined 
that only such obnoxious agents will lead to 
enfeeblement of the children as enfeeble or 
exhaust the parents m like degree However 
m this regard it has been observed that the 
fetus IS affected far more seriously than is the 
mother by fatigue during pregnancy The 
mother shows no change whatever after de 
livery whereas the child affected dunn the 
V hole period of its development by the same 
injurious agent appears to have su tamed a 
considerable reduction in its power to grow 
The law of the vulnerability of rapidly 
growing cells thus introduces a new factor m 
estimating the effect of injurious a ents which 
act on prospect IV e mothers a factor which ha 
also bcarin" on prospective fathers Indeed 
It should be remembered that m the adult 
male the sex glands are in more active cell 
division than are all other organs the latter 
beinw largely confined to the maintenance of 
f metabolic balance This has become e ndetil 
from the sensitiveness of these gland to 
\ rays and possibly also from the mordi 
nately rapid grow th of tumors of the testicles 
In this connection it is of importance to men 
tion that Levaditi observed that his neun 
vacane produced pustules by preference m 
the ovaries and testicles of test animals and m 
areas of skin where by pulling out the havt 
active cell division had been evoked lo 
short It IS beyond doubt that in the male scr 
gland and probably in less degree al 0 m the 
female germ glands the normally active 
division renders these organs more vulnerabl 
than the other parts of the body And it 
should bekept in mind that injurious influences 
which have no noticeable ill effect on {’* 
the organs of the adult may imperceptibly 
injure the sex glands and enfeeble the m 
scmtable potentiality of the germ cell 

At the nsk of seeming presumptuous 1 
venture to state that just as bactenology 
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parasitology were destined to reduce disease 
by which mankind was decimated, so ortho- 
pedics seems to be destined to teach the 
methods of forestalhng the enfeeblement of 
our race At all eients the aforesaid may 
sufhce to show that orthopedics has to a cer- 
tain extent risen from a stage of empincism 
into that of a science it being, at least partl3^ 
founded on Ian s and rules 
If it IS true that a science attains social im- 
portance as soon as it becomes beneficial to 
man}^ the above may have contnbuted to 
establish such importance of orthopedics So 
far, moreover, this has been done on a large 
scale by the practice of orthopedics, which 
culminated during the great war, when 30,000 
beds V, ere occupied in England bj'^ orthopedic 
patients The recognition of the true nature of 
a number of morbid conditions and the applica- 
tion of most ingenious modes of treatment 
meant enhancement of efficiency to thousands 
and thousands both in peace and in wartime 
The share the Liverpool School of Orthopedics 
had in this v.ork., is veU knov,n And it must 
here be stated that hardl}”^ any orthopedic 
condition can be named m nhich the two great 
orthopedic leaders of this school have not 
made their contnbution by addmg manipula- 
tions, operations, or apphances to the arma- 
mentanum of the orthopedist 
Because of the humanitarian spirit which 
has developed during the twentieth centurj"^, 
orthopedics has extended its social task b} 
striving for the eradication of cnppledom 
Through the great help of chantable laj" 
people, a wide social scheme of prevention, 
location, treatment, after-care, education, 
X ocational training and placement serxice has 
developed, the beneficent mfluence of which 
is felt throughout the world In this semce 
w ealth, science, techmcal skill, and self-sacrifice 
have jomed hands And m the annals of man- 
kind it ma}^ be noted wnth golden letters that 
to the Enghsh speaking nations the honor is 
due of having given most in x oluntar^ aid and 
charitable work 

Thus orthopedics bj^ harmomous co-opera- 
tion of chant3^ and science, is leading the xra> 
to greater bodilj’' efficiencj and a stronger 


posterity to all those w ho are wdlmg to obey 
the law s of nature 
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HISTOGENESIS AND TENDENC\ TO BILATERALIT\ OF r\I>ILL\R\ 
OVARLVN C\STS‘ 

Run M C\RT\ M D R xs ID C L \ 
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E \I I \ embrj ©logical and histological 
structure in the ovary except the 
l>niphatic vessels and the nerves has 
been considered hypotheticallj to be the 
origin of papillarj c>st 5 (i to 9 ii 12 14 to 
24) The cysts also have been said to anse 
from misplaced remnants of tubal epithelioma 
(10 13 22) (which IS derived from the same 
primordial germinal epithelium as that of the 
surface of the ovarj) hlanj of the hypotheses 
however are no longer tenable and in general 
modern avthontses accept one or tno of the 
three that follow (i) that they develop from 
the germinal or surface ovarian epithelium 
which includes Us invaginations tubules and 
small cortical cjsts (2) that the> develop 
from the graafian follicles or (3) that they 
develop from the rest of the ovary (trolffian 
tubules) 

Both ovanes of a given subject are often 
ob erved m the pathological laboratory the 
one bearing a papillary ovanan cyst and the 
other appearing grossly normal In such cases 
the surgeon has removed both ovanes because 
of his knowledge of the danger to the normal 
ovary 

In an attempt to explain this tendency to 
bilateral involvement of the ovaries authors 
have mentioned actual contact of the two 
ovanes implantation metastasis through (he 
retroperitoneal lymph spaces andindependent 
development of the condition m the two ova 
nes from intrinsic structures Thi last expla 
nation seems most plausible because if the 
ovanan tumor is intracystic that is has not 
broken or ruptured through its outer (^stic 
wall actual contact of the two ovanes orim 
plantation could not explain the bilateral 
inv olv cment In regard to metastasis from one 
ovary to the other by means of the rctropen 
toneal lymph spaces it seems logical to con 
elude that this rarely occurs because other 
evidences of metastasis by the lymphatics are 
uncommon m this type of tumor 

( hw bim cd m tk F oilty Imil I 


Thus the premise was taken that the tu 
mors when bilateral developmdepcnd ntlyof 
one another and a study was undertaken lo 
determine the incidence of occurrence and the 
on m of any potentially pathological struc 
turesor beginning ovanan tumors which coul ! 
be found m grossly normal ovaries which hal 
been removed at operation to ether with 
intracystic papillary ovanan cysts of the 
opposite ov anes Eighteen suitable specimens 
were studied For a control group 50 cases 
nen? selected at necropsy and at opcralm « 
which both ovanes were gro sly normal one 
ovary was studied in each case The avers e 
a^eof thepatientsof both groups was betnee/i 
4 > and 50 years 

Each ovary was cut into three blocks of 
equal size and from each block three micro 
scopic sections w ere made at equidistantlev eh 
thus affording a representative histolointtl 
picture of the entire organ If structures of 
interest were found serial sections were then 
made 

Ue shall consider (he two groups of ca « 
together because of the morphological similar 
ity of structure A few important differences 
in (he two groups will also be considered 

RESULTS 

The germinal or surface epithelium and ;ls 
structures were complex The usual type of 
surface epithelium w as cuboidal but in ovanes 
at the age of the patients from whom the tissue 
studied was derived superficial and d«p 
crypts or mdentations are often obsened m 
the deep indentations particularly theepilhe 
hum often became columnar in type (Fi i) 
In the vicinity of these indentations (althou h 
occasionally isolated) tubules could be ob- 
served which were lined by epithelium sirmlar 
to that of the indentation and w hen traced bj 
senal section it w as noted that the more super 
ficially placed the tubule the more likely it vas 
to be connected with an indentalvon 
UuTiratr liC MoU w 11 ISnmni fti quiwow 
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Fig I deep surface indentation lined bj high columnar 

epithelium 


The germinal epithelial structures of most 
interest ere the imcroscopic cystic structures 
commonly found in the cortex (Figs 2 and 3) 
The}"^ y ere smgle or in groups, yuth a varymg 
number of tubules Their Iming might be of a 
columnar, ciliated type, similar to that ob- 
ser\ ed m papillary ovanan cysts Hoy ever, a 
part or all of the epithelium of these structures 
might be of a cuboidal or flat type, particularly 
in the larger cysts By senal section these 
structures y ere rarely found to have any con- 
nection yith an indentation and maintained 
approximately their same relative position in 
the cortex yhen traced through their entire 
course, yhich varied from 50 to 1,500 microns 
or more The tubules of the group often 
anastomosed yith the microscopic cystic 
structures or dilated into cysts Not rarely a 
cystic structure was found which contained 
matenal that gave a positive reaction for 
mucin, and degenerative changes were not 
uncommon, as exemplified by^ deposits of 
calcium (psammoma bodies) replacmg the 
small structures A small cystic structure often 
y as found just beneath the epithelial covermg 
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Fig 2 A small group of epithebal structures m the 
cortex lined by high columnar epitheliunr, the surface 
epithelium is missing, probablj the result of trauma 
(Xioo) 

of the ovary', it appeared as a minute vesicle, 
and m many mstances y as called a subserous 
cy'st 

It yould appear, from these observ'ations, 
that the structures had as their progenitors 
the epithelial tubules which had pinched or 
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SURGER-i G\hECOLOG\ A^D OBSTETRICS 


HISTOGENLSIS AND TENDENCY TO BILATERALIT\ Ol PAPILL\R\ 
OVARIAN CISTS* 

RU B M C\RT\ MD R tD C 
r n S Til M F d 


E \ ER\ embrj ological and histological 
structure in the o'arj except the 
lymphatic \essels and the ner\es has 
been considered hjpotheticallj to be the 
ongin of papillary cjsts (i to 9 ti 12 14 to 
24) The cjsts also ha\c been said to anse 
from misplaced remnants of tubal epithelioma 
(10 13 23 ) (which IS derived from the same 
primordial germinal epithelium as that of the 
surfaceof theovarj) Manj of thehypothe es 
however are no longer tenable and m general 
modem authorities accept one or two of the 
three that follow (i) that thej develop from 
the germinal or surface ovarian epithelium 
which includes Its mva^'inations tubules and 
small cortical cjsts (2) that thej develop 
from the graafian follicles or (j) that thej 
develop from the rest of the ovarj (woIffian 
tubules) 

Both ovaries of a given subject are often 
observed in the pathological laboratorj the 
one bearing a papiJlarj ovarian c>st and the 
other appearing gro sly normal In such cases 
the surgeon has removed both ov anes because 
of his knowledge of the danger to the normal 
ovary 

In an attempt to explain this tendency to 
bilateral involvement of the ovaries authors 
have mentioned actual contact of the two 
ovaries implantation metastasis through the 
rctropentonealljmph spaces andmdependeot 
dev elopment of the condition in the two ov a 
nes from intrinsic structures This last cxpla 
nation seems most plausible because »{ the 
ovarian tumor IS intracjstic that is has not 
broken or ruptured through its outer cjsttc 
wall actual contact of the two ov anes orun 
plantation could not evplain the bilateral 
involvement In regard to metastasis from one 
ovarj to the other by means of the rctropen 
toneal Ijmph spaces it seems logical to con 
dude that this rarelj occurs because other 
ey’idences 0! metastasis b> the lymphatics are 
uncommon m this type of tumor 


Thus the premise was taken that Iht tu 
mors when bilateral developindepen ienthof 
one another and a stuclj was undertaken to 
determine the incidence of occurrence and the 
origin of any potentiallj patholotnca! true 
tur«or beginning ovanan tumors which could 
be found m gros Iv normal ovanes whichhal 
been removed at operation to ether mill 
intracystic papillary ovanan cjsts of the 
opposite ov anes Eighteen suitable specimens 
were studied For a control group 50 ca-cs 
w ere selected at necropsj and at operation m 
which both ovaneb were grossly normal one 
ovarj was studied in each case The av«a e 
ageof the patientsof both groupswa between 
45 and 50 > ears 

Each ovarj was cut mto three blodj el 
equal size and from each block three micro- 
scopic sections w ere made at equidistantlevels 
thus affording a representative hi tolond 
picture of the entire organ If structures el 
interest were found serial sections were then 
made 

We shall consider the two groups ol ca « 
together because of the morpholoncal sinubr 
itj of structure A few important diBerences 
in the two groups will also be considered 

RESULTS 

The germinal or surface epithelium and its 
structures were complex The usual tjpc 0 
Surface epithelium was cuboidal but in o\ anes 

at the a e of the patients from whom the ti 

studied was derived superficial and d ep 
crjpts or indentations are often observed m 
the deep indentations particularly ^heepithe 
hum often became columnar in type (Fi 1) 
In the vicinity of these indentations 
occasionally isolated) tubules could be 0 
served which were lined by epithelium sirrvi 
to that of the indentation and when traced 

senalsectionitwasnoledthatthemore upe 

fiaalJy placed ihe tubule the more likely itw 
to be connected with an indentation 
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The germinal epithelial structures of most 
interest were the microscopic cystic structures 
commonl} found in the cortex (Figs 2 and 3) 
They \sere smgle or in groups, with a varymg 
number of tubules Their lining might be of a 
columnar, cibated type, similar to that ob- 
serv'^ed in papdlarj- ovanan cj sts How e\ er, a 
part or all of the epithehum of these structures 
might be of a cuboidal or flat t> pe, particularly 
■ m the larger cjsts By serial section these 
structures rv ere rarety found to have any con- 
' nection nith an mdentation and maintained 
approximately their same relative position m 
the cortex vhen traced through their entire 
course, vhich \aned from 50 to 1,500 microns 
or more The tubules of the group often 
anastomosed with the microscopic cystic 
structures or dilated into cysts Not rarely a 
cystic structure vas found which contamed 
- matenal that gave a positive reaction for 
_ mucm, and degenerative changes were not 
uncommon, as exemplified by deposits of 
calcium (psammoma bodies) replacing the 
5^ ^mall structures A small cystic structure often 
, vas found just beneath the epithelial cov enng 


of the ovarv , it appeared as a minute vesicle, 
and in manj instances uas called a subserous 


” It uould appear, from these observations 
that the structures had as their progenitors 
the epithelial tubules which had pmched or 
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SURGER\ G\J.ECOLOGTi AKD OBSTETRICS 


HISTOGENESIS AND TENDENC\ TO BILATERALITI OF PAPILLARY 
OVARIAN CYSTS‘ 

R \\ B M CART\ M D R ro C 
FHwS TbI Fdio 


E \ ER\ embryological and histological 
structure in the ovaij except the 
Ijmphatic \essel and the nerxes has 
been considered hj potheticallj to be the 
orif'in of papillarj cysts (i to 9 11 12 14 to 
24) The cysts also ha\e been said to arise 
from misplaced remnants of tubal epithelioma 
(lo 13 2 ) (which IS derued from the same 
primordial germinal epithelium as that of the 
surface of the ovaiy) Manyofthehypothe es 
howexer are no longer tenable and in general 
modem authonties accept one or two of the 
three that follow (i) that they de\elop from 
the germinal or surface o\anan epithelium 
which include its invaginations tubules and 
small cortical c>sts (2) that they develop 
from the graafian follicles or (3) that they 
develop from the rest of the ovary (wolfilan 
tubules) 

Both ovanes of a given subject are often 
observed m the patholo ical laboratory the 
one bearing a papillary ovarian cyst and the 
other appearing grossly normal In such cases 
the sur<'eon has removed both ovane becau e 
of his knowled<'e of the danger to the normal 
ovary 

In an attempt to explain this tendency to 
bilateral in\olvement of the ovanes authors 
have mentioned actual contact of the two 
ovaries implantation metastasi Ihrom^h the 
retroperitoneal ly raph space andmdependcnt 
development of the condition in the two ova 
ne from intrinsic structures This last expla 
nation seems most plausible because if the 
o\ arian tumor 1 intracystic that is has not 
broken or ruptured through its outer cystic 
wall actual contact of the tv 0 ovanes or im 
plantation could not explain the bilateral 
involvement In regard to metastasis from one 
ovary to the other by means of the rettopen 
toneal lymph spaces it seems logical to con 
dude that this rarely occurs because other 
evidences of metastasis by the lymphatics are 
uncommon in this type of tumor 
f «bm. H 4th F I f 


Thus the premise was taken that the tu 
mors when bilateral develop mdependentljof 
one another and a study was undertaken to 
determine the incidence of occurrence and the 
origin of any potentiallv patholo ical true 
tures or beginmn*' ovarian tumor v hichcouH 
be found in grossly normal ovanes which hi i 
been removed at operation to ether with 
intracystic papillary ovarian c> ts of the 
opposite ovanes Eighteen suitable specimens 
were studied For a control group 50 cases 
were selected at necrop y and at operation in 
which both ovanes were grossly normal one 
ovary v as studied in each case The avera e 
age of the patients of both groups was between 
45 and 50 years 

Each ovary was cut into three blocks of 
equal size and from each block three micro 
scopic sections were made at equidistant lev el 
thus affording a representative hi tol ®icil 
picture of the entire organ If structure of 
interest were found serial sections were then 
made 

We shall consider the two croups of cases 
lo ether because of the morphological similir 
ity of structure A few important differences 
m the two groups will also be considered 

RESULTS 

The germinal or surface epithelium and Us 
structures were complex The usual type of 
surface epithelium was cuboidal but in 0 anes 
at the ave of the patients from whom the ti sue 
studied was derived superficial and deep 
crypts or indentations are often observed in 
the deep indentations particularly theepithe 
hum often became columnar in type (Fi i) 
In the vicinity of these indentations (although 
occasionallv isolated) tubules could be oh 
served which were lined by epithelium similar 
to that of the indentation and when triced by 
serial section it was noted that the more super 
ficially placed the tubule themorelikelyitwas 
to be connected with an indentation 

w ty ir »ol4 17 1 f Wnra ( ti iju nm I 
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Fig 3 A beginning mtracj stic papillarj o\ anan c\ st m 
the medulla of a grossh normal oi-arj , the opposite oiarj 
^as replaced bj a multilocular intracjstic papillary cjst 
(X70 ) 

grossly normal otanes ■nhich were removed 
V ith mtrac3'stic papillar}’- o^ anan cj sts of the 
opposite ovary, tvo ovanes contained small, 
round, cortical, cy^stic structures Imed bj' non- 
cihated columnar epithehum Both of these 
structures suggested ongm from graafian fol- 
licles, because the surroimdmg cellular tissue 
contamed a feu cells which appeared as theca 
lutein cells 

5 The rete of the o\ ary u as found in 78 9 
per cent of the group of grossly’’ normal ovanes 
removed with an intracystic papillary cyst of 
the opposite ovary and m 86 per cent of the 
normal control group Usually^ they occurred 
as tu o or three mconspicuous groups of tubules 
near the center of the medulla m the third of 
the ovary nearest the hilum, although m three 
specimens the tubules near the hilum were 
numerous, gl^^ng an adenomatous appear- 
ance An mstance was not found to suggest a 
connection between the rete of the o\ ary and 
the cortical epithehal structures The epithe- 
lial hning of die rete of the ovary u as usually 
of a columnar type uith cilia, and from the 



Fig 6 Small superficial papilloma of the o\an The 
high columnar epithelial co\ enng with the man\ indenta- 
tions and the small cjstic structure communicating with 
one of the indentations ma\ be noted (X20 ) 


appearance one would immediately suspect 
them of being the parent structures of the 
papillary ovanan cyst However, only a few 
cases ha\e been reported in support of this 
hypothesis of origin, which will stand scientific 
cnticism 


A re^^ew of the obsen ations is as follows 
the small, cortical, epithehal cy stic structures 
were found in 100 per cent of the grossly nor- 
mal ovanes which were removed ■with intra- 
cystic papillary o^ anan cy sts of the opposite 
ovary’’, whereas m the normal control group 
the structures w ere found in only 64 per cent 
of the cases These structures are undoubtedly 
of germinal epithehal ongm Two of the gross- 
ly normal ovanes which had been remo^ ed 
w-ith an intracystic papillary^ cyst of the oppo- 
site ovary showed defimte begmnmg tumors 
an early carcmoma, and a papillary ovanan 
^st Both appeared to have ongmated from 
die smaU cortical epithehal cysdc structures 
despite the fact that one (the begmnmg papil- 
laty o^ anan cy st) w as situated m the medulla 
Ihe superficial papillomata were found about 
“ grossly normal ovanes 
removed with mtracystic 
L o^^nan cy sts of the opposite o^ ary-, 

m the ovanes from normal controls From 
appearance it is apparent that 
these structures are closely related to the 
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budded oH from the surface indentations of 
the germinal epithelium or had resulted from 
incomplete atrophy of (he germinal epithelial 
structures in the embryonic ovary (7) 

In comparing the epithelial structures as 
found m the two groups of cases certain sig 
nificant differences Mere noted 

r In the grossly normal ovanes each of 
w hich w as one of a pair remov ed because there 
was an intracy tic papillary cyst in the oppo 
site o\ ary these cystic structures were usually 
abundant and found in all cases On the other 
hand m (be normal control group these struc 
tures were usually not so abundant and were 
observed in only 64 per cent of the cases 
2 Definitely beginning tumors were found 
m 2 of the grossly normal ovaries which had 
been removed because there were papillary 
cysts m the opposite ovanes One tumor an 
early carcinoma (Fig 4) consisted of a group 
of solid epithelial structures found m the cor 
te^ and bv senal ection one of these struc 
tures was seen to merge into an epithelial 
tubule lined by goblet cells Many groups of 
the small cortical epithelial cystic structures 


were found la this ovary and it is /rom these 
that the carcinoma undoubtedly tool lU 
origin the cells undergoing carcmomatou 
hyperplasia The second speamen revealed 
three small cystic cavities m the medulla of 
theovaiy their walls were rou hened dueto 
papillary ingrowths as was shown by micro- 
scopic examination (Fig 5) The lining of 
these small cystic cavities was for the most 
part of a high columnar abated type of epi 
thelium similar to that observed in the several 
small groups of epithelial cystic structures in 
the cortex These cy stic cavities undoubtedlv 
were beginnings of intracystic papillary ova 
nan cysts which developed from ^me dceplv 
placed cortical epithelial cystic structures and 
which as they grew expanded tn the direction 
of least resistance It 1 noteworthy that the 
Tcte of the ovary was found as an mcon picu 
ous structure m the medulla near the hilum 
and that it did not show any connection with 
the beginning mtracvstic papillary ovansa 
cyst 

3 Superficial papillomata were ob enedm 
8 per cent of the specimens m the control 
group and m 15 7 per cent of the grosslj 
normal ovanes which were found as'OCialed 
with an intracystic papillary ovanan cyst of 
the opposite ovary Their appearance viS 
characteristic and was m contrast to the 
surroundin uuboidal surface epithelium all 
except one was covered at least m part bv 
high columnar non ciliated epithelium similar 
to that of the small cortical epithelial cystic 
structures In sev eral there were indentations 
of the surface epithelium into the stroma and 
m one specimen (Fig 6) an indentation com 
municated with a small cystic stnictut Imed 
by columnar epitbehum Thisissigniticantin 
that the opinion gamed from the microscopic 
data in the e two groups of cases coirobomtes 
that of Williams Gottschalk Hofstxttcr and 
others that there is a dehnite relationship be 
tween the superfiaal papilloma and the papil 
larj ovarian cyst 

4 It has been prov ed that a papillary o\ ar 
uin cyst may arise from a graa^n foil cle but 
in this study nothing to sugge t this was found 
and in only 2 instances could a possible rela 
tionship with the small cortical epithelial 
cystic structures be cited In the group of 
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FROM THE DEPARTMET^T OF SURGERY, TEMPLE UNIVERSITV 

A TECHNIQUE FOR VAGINAL HYSTERECTOiMY 

W Y A.\ \'E BIBCOCK, M D , F A C S , Phiiadelphia 


I T ism\ purpose to discuss the vaginal approach 
in operating upon the pehnc organs, as I be- 
lieve that this route is not recennng the 
attention that it deser^'es 
The posterior uterine cul-de-sac is separated 
from the \agma bj tissues onh a feu nrulhmeters 
in thickness This thin partition is easilj punc- 
tured or divided, thus ginng the quickest and 
probably the safest access to the pehnc cantj m 
women With the patient in the Trendelenburg 
position and w ith the use of appropriate trowels 
and other retractors, the peUnc cavitj may be 
explored b} direct vision The ovanes and tubes 
or the fundus uteri max be pulled dow n into the 
vagina, examined, and treated radicall} or con- 
sen^ativel} Pedunculated or mterstitial tumors 
maj be remox’'ed from the uterus, ovanan cjsts 
evacuated, dehvered, and remox ed, and large sohd 
tumors morcellated and extirpated Not infre- 
quentlj the vermiform appendix may be seen and 
even removed For many years, we haxe used 
this approach in operating for ectopic pregnancy 
Ys the cul-de-sac is freely opened, there is a gush 
of blood, the finger locates the diseased tube, 
which IS seized, pulled mto the vagma by sponge 
forceps, and either clamped or ligated A gauze 
pack is placed in through the opemng in the cul- 
de-sac, and the operation is over The time re- 
quired has been less than that required to sew 
up an abdommal wound As a diagnostic measure 
the cul-de-sac incision should be considered 
As for \ agmal hy sterectomy , while it has been 
enthusiastically praised by a small group, it has 
ne\er become widely popular hlany abdommal 
surgeons never use it In some of the surgical 
centers it is hardly ever mentioned Is it because 
It IS not a safe operation for the patient, or because 
It may impose opera tiv'e difficulties on the surgeon’ 
Or is It that we follow the operation to which we 
become habituated, and find it mconv^enient to 
select from a vanety of methods when a single 
routine one will serve the purpose’ 


Surely , the vaginal route is not av oided to pro- 
tect the patient I doubt if as low a mortahty 
can be obtained by any abdominal method of 
hysterectomv The statement of Pryor,' in 1903, 
that vaginal hysterectomv has no mortality, 
w hile, of course, not absolute^ accurate, indicates 
a not unusual expenence, and may^ be compared 
with the very" low mortahty attained with this 
operation by Joseph Price and J W Kennedy 
In a personal expenence of over 300 v agmal 
hysterectomies, ov'er 50 per cent of which were 
done for fibromyomata, there have been no 
deaths, when the operation was done for non- 
mahgnant disease, smce 1914 Durmg this penod, 
about 200 vagmal hy sterectomies have been done 
with the technique to be described In recent 
years especially , the continued low mortahty and 
morbidity hav e caused us to turn more and more 
to the v'agmal extirpation In a series of 107 cases 
before 1914, durmg a penod when msuhn was un- 
known, and when clamps or mass hgabon often 
with vaginal closure were used, there were 4 
deaths, and a number of postoperative haemor- 
rhages or localized pelvic mfections occurred The 
present rather simple techmque has largely ehmi- 
nated these dangers 

I feel very sure, considermg the types of pa- 
tients selected for the vagmal operation, that a 
mortahty of less than one-half of one per cent 
would not have obtamed had I resorted to supra- 
vaginal hysterectomy, or espeaally to complete 
abdominal hy sterectomy The patients v ere for 
the most part elderly , a large number were obese, 
not a few were markedly^ aniemic from hiemor- 
rhages 

The chief indications for the operation have 
been hsemorrhage and tumor Oxer 80 per cent 
of the fibroid tumors treated by hysterectomy 
were removed through the vagma Certam of 
the tumors reached to or shghtly above, the 
navel The exertion expended m the morceUaUon 
of certam of these large, hard fibroids is consider- 
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papillarj o\ anan c> sts In this senes of cases 
\ery little e\ndence was obtained to indicate 
that the graafian follicles or the rete of the 
o\ar> are frequent sources of origin of the 
papillarj o\ariancj t 

Thus it maj be stated (i) that most papil 
larj o\anan cjsts probably develop from the 
small germinal epithelial cystic structures 
found m the cortex of the normal ovary and 
(2) that the grossly normal ovary which is 
found in association with an mtracy tic 
papillary ovarian cyst of the opposite ovary 1 
a potential danger and should always be re 
moved age permitting 
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Fig 4. The anterolateral margins of the vaginal in- 
cision are retracted bj a narrow trowel, thus exposing the 
lower branch of the utenne artery which is Ugated and di- 
V ided first upon one side and then the other 
Fig s Under traction the uterus starts to descend and 
with a few smps of the sassors laterally the mam trunks 
of the utenne vessels come into view and are also indi- 
vidual!) ligated, divided, and the pedicles retracted bj the 
edge of the trowel Postenorly as the uterosacral hgaments 
are div ided the postenor cul de sac is opened and a narrow 
pad with attached tape may be mtroduced into the pelv is 
The uterosacral hgaments may or may not be Ugated 


Fig 6 Unless fixed b) size or adhesions the uterus ma> 
now be partiall) withdrawn from the v agina and the low er 
loops of the ovanan vessels are exposed, Ugated, and di 
vided close to the uterus At this stage the antenor cul-de- 
sac IS often opened, but no speaal attempt is made to do 
this or to separate the bladder from the uterus in the mid- 
Ime B) progressiv e hberation and ligation laterall) , keep- 
ing close to the uterus the pentoneum at the anterolateral 
face of the uterus will be entered without difficulty and b> 
proper retraction by the trowel the bladder and ureters 
will be held out of harm’s wa) 


■with ven poor mvocardium, it seemed better to 
face the verv definite operatwe difficulties of the 
vagmal route, than the forlorn chance of recover}' 
from a complete abdommal hysterectomy 

In the entire senes, a procidentia ■w as present 
in over 22 patients In 2 of them, there was a 
secondary prolapsus of the vagmal walls after the 
hysterectomy Of course, hysterectomy alone is 
an insufficient operation for a prolapsed uterus 
No vagmal herma in a patient without pre- 
operative prolapsus has been observed in our 
senes 

A permeorrhaphy' of the submucous type was 
associated with the hy'sterectomy in 46 cases In 
about 35 patients, the appendix was also exam- 
ined and removed through the vagma 

The treatment of the appendages has x'aned 
As a rule, the tubes were removed even though 
not diseased to prevent a postoperative mucous 
sinus of the vagmal vault In patients before the 
menopause, an attempt was made to save at 
least a part of one ovary 

TECHNIQUE 

The patient is shaved, the vagma is thoroughly' 
cleansed, and a folded sterile towel or thick pad 
IS fastened by towel chp over the anus With the 


patient m the high hthotoray -Trendelenburg posi- 
tion, a weighted postenor vaginal speculum is 
introduced, the cerv'ix is dilated and the utenne 
cavnty is packed with a narrow stnp of gauze wet 
with 3 5 per cent tmcture of lodme If mtra- 
utenne sepsis is present, the mtra-utenne packing 
is carefully wrung out of a saturated solution of 
zmc chlonde, and the vagina is then cleansed with 
tincture of iodine The cervix is firmly grasped 
with strong volsellum forceps, pulled down, and 
encircled at the cervicov agmal fold, by a scalpel 
The cervix is then pulled strongly downward and 
to the nght, w hile the left upper margin of the in- 
cision and bladder are retracted and hfted up- 
ward by the edge of a narrow trowel With a few 
touches of the scalpel or scissors, the lower loop 
of the uterme vessels is exposed and hgated close 
to the cervix by' No i plain catgut earned bv a 
small curved needle As the vessels are divided 
medial to the hgature and the pedicle and para- 
metrium are pushed up and lateral by the edge 
of the trowel, the uterus begms to descend under 
traction Pulhng the cervix down and to the left, 
with a few smps of the scissors, the nght lower 
utenne vessels are also exposed, hgated, and then 
divided close to the cervix With traction some- 
what forward, first to the left and then to the nght. 
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able Fortunate!) the patient la leas affected 
than the u geon and in no case has it been 
ncccssar) to open the abdomen Uith care ad 
hes ons t testine o ome turn ina> be b ought 
down divided and ligated under guidance of the 
eje The operation should not be a bind one 
1 er> step should be nsible but the operator 
must accu tom h mself t the small w und field 
and be satisfied with seeing onl> the small area 
\here he wo king 

One patient had adhes o s between the fibrod 
and the na el one had adhesions from a pie nous 
ventral suspension Int al gamentous fibroids a e 
ver> accessible b> thevagna a d the flness f 
cj Stic f bro ds does not p ev ent the r m cellation 
and extraction co t ai> to the statements of 
earlier nters Onepat enthadgoneaboutbleed 
ing daily for o er j years finally w th the haemo- 
globin 2 a dwith the redcellsnumbermg I 700 
000 A fair s ed f b d hung from the vag na 
attached to a completely nverted ute us 

1-orty three hysterectom es were d ne lor h> 
perplastic r fib otic uten w ithout tumor ha g 
as the m st common symptom exces e ham 
rhage about the time of the menopa se If »c 
can pract cally el m nate the mortabty from -ag 


inal hyste ectomy then t may prope ly compete 
ngainst theuse fd agnostic curettage nd idium 
on the basis that it mo e surely el minates the 
possibility of 1 king or of later mal gna c> and 
that it IS not folio ed by relapse or radium 
neuntu 

In over 13 c ses the hy tereclomy was com 
plicated by ovaria tumors which \ e e remo d 
through the -agina Of these the e were 9 0 n 
t n cystomata a ovar an dermoids ovar an 
fbroma and i suppurat g ovaria carcinonu 
Carcinoma was present m the vag a n 1 the 
c rpus uter n 2 m the cervi. in 8 cases 

In one care oma of the cer ix the left ureter 
tequ ed dissect n Vag nal hyslerect my how 
e cr IS not advocated f well developed car 
c ma of the cerv In c tai selected cases oi 
adenocarc n ma of the fundus by first carefully 
c etting th uterus a d p eking the ca ty im 
gau e thoro ghiy \ tu g out f z nc chi nde sol 
tion to prev t disseminat of mal gat ceil 
the agmal tirpat on may be attempted p O" 
\ d d &e uterus can be rem ved \ ilhout morcel 
I t n VV d t fa or the pcning of th cancer 
o suterusdunngitsdelivery Forexample inthe 
.aseofa ery ana;m c and obese irgin fbiyears 
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Fig 10 If the uterus is too large or too fixed for de 
li\ erj , after ligation and di\ i«ion of the Ion er lateral blood 
\ essels, it IS remoi ed hj bisection or morcellation in the 
con\ entional wa> 

Fig II A.f ter inspection of the pelvis, the pentoneal and 

vaginal margins are umted o\ er the vascular pedicle by a 
continuous suture of fine catgut The peritoneal cavitj is 


not closed If there is a tendencv to proadentn the broad 
ligaments are united in the midline 

Fig 12 4. Mikulicz dram of iodoform or plam gauze is 

so introduced mto the lower pelvic cav itv as to make pres 
sure on the pedicles Properlv introduced, and pushed 
well up into the vagina, this will not prevent an imme- 
iate repair of the perineum 


tenor cul-de-sac ^Vlule the an tenor v aginal mar- 
gins and overljing bladder are well retracted, the 
uterus IS pulled down and back tow ard the coccv'x, 
the antenor wall of the cervix and lower part of 
the uterus is spht in the midlme, and lateral sec- 
tions are successively removed The margms of 
the resected uterus bemg repeatedlv grasped and 
ev^erted w ith traction, new areas are brought mto 
the vagmal field for resection as the morcellation 
proceeds in the conv'entional way To avoid 
haemorrhage, the lateral margins of the uterus 
are not inv'aded As the fundus is approached, 
the antenor peritoneal fold appears and is divided 
w ithout diflacultv, and finally the remams of the 
fundus can be dehvered through the v^agina and 
the hvsterectomv completed Bv keepmg close 
to the uterus, adhesions to the intestmes or other 
parts may be seen and accurately divided, if neces- 
sarv w ith the hgation or suture of bleeding pomts 
Fibroid tumors as exposed are grasped, aviilsed, 
rocked, and rotated from their capsules, or are 
spht and deliv ered m sections It may be neces- 
sarv to morcellate large pedunculated fibroid 
tumors m order to dehv er them Ov^anan tumors, 
especially dermoids, may be removed w ith greater 
facilitv alter the uterus is out of the way 

Finally with a patient m a high Trendelenburg 
position, clots and hquid blood are sponged from 
the pelvic cavitv , w hich is carefully inspected for 
bleeding or residual disease If the patient is w eU 
relaxed, as is usual under spmal anaesthesia, the 


mtestines gravitate from the pelvis, which can 
then be thoroughly exammed Not mfrequentlv 
the appendix is seen and may be drawn by sponge 
forceps down to the V'agmal openmg, exammed, 
and, if necessary, removed For a v'agmal ap- 
pendectomy, the meso-appendix is clamped and 
divided, the base of the appendix is doublv bgated, 
divided below the hgatures bv a small cautery, 
and the cords of one of the ligatures used to tie 
the meso-appendix ov^er the stump A small elec- 
tric hght on the side of a narrow, long bladed 
trowel and the use ot a special long posterior 
vagmal retractor are of great aid In no case of 
attempted vagmal hysterectomy have we en- 
countered difficulties too great to be overcome 
from below although m a number the tumors hav e 
extended somewhat above the lev^el of the um- 
bihcus 

The operation is completed bv uniting the 
peritoneal and v agmal margms around the entire 
circular incision bv a contmuous suture of fine 
catgut This suture catches the hgated pedicles, 
which are carefully pulled down to the lateral 
vagmal margms and largely covered by pento- 
neum as an important protection against second- 
ary haemorrhage, or an mfection from an infected 
pedicle shppmg back mto the pelvis If there is 
prolapsus, support for the vagmal walls is ob- 
tamed by umtmg and perhaps overlapping the 
round, broad and uterosacral hgaments, a pen- 
neorrhaphy and, occasionally, an anterior col- 
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the left and right uterosacral ligaments are dem 
onstrated ligated and divided Under the firm 
traction there visual!) folio s a decided descent 
of the uterus tnto the vagina \\ uh divis on f 
the e ligaments the peritoneum is also opened 
A narrow trowel 1$ carried through the peritoneal 
opening the uterus is lifted fon ard and a narrow 
pad with attached tape is carried hgh into the 
pelvis to wall off the intest es and to abso b 
wound secret 0 s If there is free bleed g which 
IS unusual the vaginal and perito eal margns 
arc united b> sutures 

The partiall) mobilized uterus 1 again pulled 
strongl) down and to the ight and the bladde 
and upper vagi al margin is pushed upward and 
to the left b) the trowel hen with a si ght fu 
ther separation of the paramet m the c n o 
luted vessel near the point of junction of the 
uterine and ovarian arter es a e seen hugging th 
ante olaieral side of the uterus Bj catgut like 
wise ca ricd by a c rved needle these \e el 
are tied at one or more points and a e div d d 
1 elo the ligat res close to the tcrus upon each 
side \s these vps els are divide! the ante lor 
pento eal fold ma> be penetrated th s openi g 
the anter r cul de sac If ot theigtionand 
separati n of the parametr al ti s es 1 c nlinu d 
at each s de of the uterus uni 1 the ant n r cul 
de sac 1 entered Unless the bod) of the tern 
IS fixed in the pel is b) its large size or by very 
dense adhesions it no mav largelv be ithdrawn 
through the vagi a a d ilh the t we! hold g 
up the anterior vaginal margin the f Id f penio- 
neum anterior to the uterus is di ided fr m s de 


tosde B) huggi g the uterine bod) and b\ pr p 
e I) el acting with the tro el the bladl r and 
ureters are not exposed or iniured The tro 1 1 
now nt od ced into the pelvis a tenor to the 
uterus the bladder s elevated and the uterine 
fundus IS g asped with volsellum forceps br ght 
thro gh the anterior pe iloneal opening \ h 1 e the 
cervix IS be ng relea ed a d pushed back 1 to 
(he h II w of the sacr m Each tube and 0 ar) 
is now br ght into vne for final inspect on and 
d po ilion and the emoval of the uter is cm 
pleted th appropriate 1 gatio s and di i on of 
the ound and mfundibulopelvic ligaments Of 
if the te us is large and the exposure of the sp 
pendages d fficuli haimostaiic forceps are sue 
ce vely appl ed near the cornu as the round 
ligaments tubes a d ovarian ligame ts are di 
\ ded and the uterus is cut free f rst upon on 
s I and then up n the other \\ th the uteru out 
of the way the tubes and 0 anes a e in peeled 
andaredealtwithi e therconservativeorradca’ 
fa h n as may 1 c in 1 cated 1 gatures of ettg t 
be g used It simpl fes the operation if both 
lubesadovar s arc not rem el Usuallv wf 
t move the tubes but co serve either both 0 a 
n r al I a t a pa l of 0 e ovary If the pat ent 
has passed the menopause of course th n it 1 
tin ce sary to sa e ovar an ti sue Fo large 
uter a d turn rs m cellali n is often neccssarv 
If in ccllal is r quired the vaginal secti n 
a dlheindi dual! gallon a dd as nofvcvseb 
lat ral to th uteru as h gh as possible ar i^t 
c mpletcd The po tenor cul-de sac is of>e ed 
but no special attempt is made to open the an 
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middle aged women, it gives a mortality about 
as low as that of radium, without the sequela; and 
relapses of the latter and with greater assurance 
of disclosmg and ehminating a possible mahgnant 
condition 

A fibroid tumor at least up to the size of a 7 
months gestation mai be remoied through the 
1 agma The approach avoids the secondaiy com- 
plications, such as herma and panetal adhesions 
pecuhar to abdommal incisions 

8 Associated v. ith the h\ sterectom-s , it is pos- 
sible to do a radical or conservative operation on 
the appendages and occasionallv to remoie a 
diseased appendix through the \agina, as well as 
to do an associated i aginoplastic operation 


9 Vagmal h>sterectom} is the operation of 
choice, if h> sterectomj is required m the presence 
of hsemorrhage or infection Hsemorrhage durmg 
operation is better borne b\ the patient subjected 
to vagmal than to abdommal hj sterectomi 

10 SjTnptoms from postoperatii e adhesions 
maj rareh occur after \aginal hi sterectomj, but 
probablj less frequentlj than after abdommal 
hjsterectomi" 

11 Although easilj borne bt the patient, \ ag- 
mal h\sterectom\ maj be much more tiyang to 
the surgeon than an abdommal hj sterectom> for 
the same condition Who howeier, would weigh 
the comfort of the operator agamst the safety of 
the patient^ 
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porrhaphj being done Drainage of the pelvic 
ca\it> IS used in all cases The center of a 30- 
centimeter squa e of iodoform gauze is earned 
through the saginal opening into the pehis on a 
narro trowel and with the aid of two ri^t 
angled narrow retractors or trowel a snug pack 
ing with one lo g or a number of short stnps of 
gauze IS laid against the pedicles This packm« 
should be inse led and pushed well up into the 
vag na before a perineoirhaphj s attempted A 
mushroom catheter is finallj introduced into 
the bladder to remain for 2 days the dressings 
are dusted ith ster le boric acid poi der and a 
pad held b> a T bandage applied 

POSTOPERATI\ E TREATMENT 
The bladder is igated uh bor c acid solution 
at the end of 48 hours 8 cubic centimeters of a 
20 per cent mild silver protein are instilled and 
the catheter is withdrawn The central strip of 
packing IS withdrawn on the fifth day and the 
external bag of the odoformpacki g on the sixth 
day provided it not unduly adherent No pack 
mg IS reinserted Rarely is it necessary later lo 

r ush the finger through the vaginal x'ault to re 
eve a secondary purulent accumulation as often 
collects w hen the \ aginal vault is closed by suture 
If there has been no perineal repair the patient 
IS permitted to be out of bed on the eighth day 
and to go home on the tenth day A w eek or two 
later thevaultis nspectedandifexcessivegranu 
lat ns ore found w hich is mo e 1 kely if the tubes 
ha e not been reroo d these are destroyed in the 
ffice by a fine pointed elect ic cautery These 
granubtions sually cause a postoperative leucor 
rhcca 

Am anTaces 

The operation h s the following ad •antages 
t Clamps are not u ed Th sloughing the 
odorous discha ge the tende cy to hxmorrhage 
h ch follow the u of clamps are la gely obvi 
ated We ha e had no postoperat e hxmor hage 
f om this operat n Clamp take p room and 
if the uterus is la g and v’ascular r quiring mor 
cellation they mav be d fficult to apply until 
there has been an excessive loss of blcwd Unless 
carefully applied nd dated by gau e clamps 
may cause ser us pressure le ions f the vag al 
wall ureters bl dde or ntcsti es Bytynngthe 
uteri e artery and the 1 ge descending bra ch 
of the ovarian art ry before in •ading ulenne tis- 
sue It is usually po sible lo do n c tens e mor 
cellation of a la ge and vascul ut us vithout 
dangerous loss of blood 

2 Individual ligations applied nder drcct 
\a ion are used The mass hgat n f the bro d 


hgaments unless very carefully made is da jer 
ous from the tendency of the artenes to retnet 
from V ithm the pedicle and to bleed 

3 The lateral uterine attachme ts are sepa 
rated at the first part of the operation thus gi m 
an early mobilization of the organ Thus ehave 
found It poss ble to remove soft fib ocyst cad 

■ascular uteri which have been classed as contra 
I dicating ’aginal removal 

4 Nospecialattemptismade as is customary 
to separate the bladder or to locate the perlt^ 
neum in the ante lor or posterior c 1 dc sac 
the uterus is progressively hbe ated from its 
lateral suppo ts it descends and the peritonea] 
foldsreadtly comeintovies without beingsou ht 
The anterior cul de sac is entered rather late in 
iheoperation Thus there is htlled ngerofinjur 
mg ihe bladder or ureters Only in a case m 
which the cervix had previously been amputated 
and a recurrent carcinoma was present have I 
opened the bladder wlule attempting to foil 
this technique I have seen no case of ureteral 
injury and indeed this seems an iml kely acci 
dent if the retracting trowel is carefully used a d 
the ligations made close to the s de of the uterus 
as directed The trowel lifts the ureter from the 
side of the uterus 

5 The reoo al of a large fib oid utenis 
through a small vagina is often a led ous operat on 
withmueh moTcellat on yetu ually itisvery fU 
borne by the pat ent An importa t unde lym 
principle 1 not to attempt to expose at one t me 
a larger f eld than is requi ed for the particular 
step of the ope ation It may be that the area m 
vie at one lim is no larger than a half dollar 
yet this IS suffiaent accurately to separate lissu 
o to introduce a ligature \agmal hysterectom' 
need not be a blind operation E ery step should 
be under cont of of the eye but the surgeon roust 
be content ofte to see but little at one time 

6 With a VI ginal nulbpar us or atrophic 
vagi a a division of the vaginal wall is at times 
necessary A shallow median po te lor me si n 
of the epi5 otoroy type lo di de the lo cr halt 

[ the vagina and lo extend occasionally a short 
d stance into the per neum usually suffices wc 
have found no necessity for usi g the eziens « 
lateral incision of Schuchardt wh ch is carr ed to 
one side of the anus back to the coccyx e cept 1 
malignant d ease . 

7 Owing to the slight tendency to pentoncai 
feet on or ho k a vagi al hy terectomy 

a lo er mortality than asp vag nal hyst rcc 
tomy a d a d tmctly lower mortal tv than * 
coinpJete abdom nal hyster ctomy In the trea 
m nt of hxmorrhag c c nditio s f the uterus in 
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FROM THE CLIMC O! THE \\OMA\ S HOSPITAL A£It \ORK 

THE TECHNIQUE OI FORMATION OF AN ARTIFICIAI \AGI\\ 

^ER^r•\^ GR\D MD FVCS N ^ \ 

Al di 5 «o m tl t> I 

F or the past decade cases of congenital In the second group is the method fBali in 
absence of the vagina have received a good He uses a loop of m 11 intestine hich he plac 5 
deal of atte tion from gvnecologists \ari between the bladder and the rectum to form Ihf 
ous s rgical methods have been p op^ed for the vagnal canal This operatic nece tales a 
relief of this condition bj the formation of an laparolom> and resection of the intesti e and it 
artificial vag na These surgical methods can be a question whether this is e r justifiabl The 
classified into three different groups operation has been successful in some cases but il 

In the first g oup are the melh d of Kustner ca les a o per cent mortalU> Furthe m e i 
Mackenrodl and Graves in hich the operation many insta ces pat cnts who ha e been succrss 
IS designed to create a space between the re turn fully operated upon by the Bald'm tech ique 
and the bladder the v alls of if e cavity being complain of a disagreeable m c us discharge 
lined Uh tissues obtained from the vulva and Intheth d group s the operation p posed and 
labia Th function of such a ca aty would be practiced by Frank and Ge st In this operat on a 
that of a recepti e 0 gan — a vagina Tbie sch definite vaginal canal is created from the skin ol 
skm grafts have also been tried but none of these the inner aspect of the thigh of the patient It is a 
methods has met v ith great succe s Neither did modif cation of this operation that 1 wi h to d s- 
the Fraenkel method of immed ate llap transplant c ss 

give better results because in ih asm the other The object of my techmaue i to 
methods surgical provision was not made to skm flap from the pat ent s tn gh from hchto 
create a tube thicn ould serve as a recepti e ceateavag alcanal A skm flap from tni srn 
organ and no surgical procciure to form an v ill be erv pliable a ly handled and n tsuo- 
artificial vagina can succeed unless a defin le ject to coni act on With the techn que to U 
recept ve organ IS created In the melho U m the describe 1th skm flap undergo acerta deg« 
firstgroup the pace obta ned by cleavage of the f physiologic co traction and it 11 ha 

bladder and rectum becomes obliterated m spue circulatio that it \ ill t be in danger 01 

of the f ct th t the denuded v all of the ca t> I ghmg 

ha e been lined Uh tiss from the vulva and The ope at has to be done in se eral stag « 
labia The fi st step consist p ep r gask flap ' 



F® 







200 


SURGER\ G\NEC 0 L 0 G\ AND OBSTETRICS 


FROM THE CLIMC OF THE \\OMl\ S HOSPITAL AEIl \ORK 


THE TECHNIQUE OF FORMATION OF AN ARTIFICUI \ACI\\ 

HERMAN GR.\D AfD Nw\ 


OR the past decade cases of congenital 
absence of the vagina have received a good 
deal of attention from gynecologists Van 
ous surgical methods have been proposed for the 
relief of this condition by the formation of an 
artifiaal vagina These surgical methods can be 
classified into three different groups 
In the first group are the methods of kustner 
Mackenrodt and Graves in \ hich the operat on 
IS designed to create a space bet een the rectum 
and the bladder the \ alls of the cavity being 
lined with tissues obtained f om the vulva and 
labia The function of such a cavity would be 
that of a receptive organ — a vagina Thersch 
skin grafts have al o been tried but none of these 
meth ds has met th great success Neither did 
the Fraenkel method of immediate flap transplant 
give better results because m this as in the tber 
methods surgical provis on as not made to 
create a tube h cn woul I ser e as a recepU e 
organ and no su gical procedure to fo m an 
arti&c al vagina can succeed unless a definite 
receplt e o gan is c eated In the metho Is n the 
first group the space obtained by clea age of the 
bladder a d reel m becomes bliterated in sp le 
of the fact that the denuded all of the cavitv 
ha e been lined th tissue f m the vulva and 
labia 


Vt m II 1 

In the second gro pi the m thod of Ball 
He uses a loop of small intestine hich he pi n 
betv een the bladder and the rectum to form the 
vaginal canal Thi operation ec s tal s i 
laparotomy and re ect of the intestine and it is 
a question v hethe th s is ever just fiable Tie 
operation has bee successful in some cases but i 
carnes a 20 per cent mortal ty Furtherm e in 
many instances patients who have been success- 
fully operated upon by the Bald in tecbniiue 
complain of a d sag eeable mucous d scharge 

In the thi d group is the operalio proposrf a d 
pract ced by Frank and Geist I thisoperaloni 
definite vaginal canal is created from the shi c! 
the inner aspect of the thigh of the pat ent It 1 a 
roodificat on of this ope ation that I \ i h to d 
cuss 

The object of my techniq e is to obtain a 
skin flap from the pat ent s thigh from hich I 
create a vaginal ca al A skin flap from th s area 
will be very pi able easily handled a d not sub 
ject t contractio With the technque tow 
described the skin flap undergoes ce ta n degree 
of phys logic contraction and it ill ha e good 
circulation so that it ill not be in danger t 
slough g 

The operation has t be done se era! stage 
Thefi t step cons t mprepar gaskinfl p ' 
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Fig 6 



Fig 

has disappeared from the line of mcision m the 
skin, the flap is readj for the second step of the 
operation 

In the second step in the preparation of the skin 
flap, the pre\ious incision in the skin is reopened 
and the skin flap is undermined throughout its full 
length and breadth, except at its base near the 


xTilx a The object of the underrmnmg is to se\ er 
all the blood supph from the flap except at the 
base and thus to compel the skin flap to obtain its 
nutation entirelj from this pomt After the skin 
flap is loosened and all bleedmg pomts are tied, 
the flap is sutured back to its ongmal position 
with a subcuticular stitch A few tension stitches 
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Ha^^ng prepared the a agmal tube, an incision 
IS made in the vulva, as shown in Figure 5 The 
bladder and rectum are separated from each 
other The separation of the bladder and rectum 
must be so complete as to create a large space and 
It should be possible to palpate the sacral bone 
Into this space m the pelvis, the free end of the 
\ agmal tube, with a rubber tampon inside, is 
tucked, so that it rests betv. een the bladder and 
rectum The newh incised wound in the \nilva is 
sutured around the \ agmal tube as shown in 
Figure 6 A self-retaining catheter is placed in the 
bladder and a dressing is applied on the ^•ulva and 
labia 

Five or six daxs later a series of incisions are 
made in the base of the skm flap so as to sever the 
vagmal tube from it These incisions are made at 
intervals, 3 dax s apart, until the \ agmal tube is 
completeh severed from its base It wiU take 
about 6 weeks to accomplish this In the mean- 
time, the catheter in the bladder remams in 
position, with dailj cleansmg When the base of 
the flap has been severed from the I’agmal tube. 
It IS placed m its ongmal position on the thigh, as 
showm m Figure 7 The rest of the granulating 
surface on the tlugh is coiered with Thiersch 
grafts, as shown m Figure 8 The grafts take 
readih and w ithin another w eek the patient w ill 
be able to lea\ e her bed It w Ul be noticed at this 
step that there is a tendency on the part of the 
1 agmal tube to contract at its outlet All efiorts 
are now directed to keep the run of the tissue at 
the orifice of the vagina from contracting b\ con- 
tinued and repeated dilatations This is accom- 
plished b) keepmg m position a \ agmal plug of 
large si7e The patient is mstructed to w ear this 
vagmal plug at night and as much of the dav time 
as she can afford to give up for this purpose 
Effort to dilate the orifice of the vagma must be 
persisted m for se\ eral months, but after the parts 
are fulh healed no further contraction will take 
place, and a permanent x agmal canal will have 
been established 

SEPORT OE C\SE 

Mrs K G , aged 22 \ ears was admitted to the M Oman’s 
Hospital Februarj 5 1929 Shewasanati\ebom Mnencan 
and had been married 5 months Her chief complamt was 
absence of menstruation and dj’spareunia She had been 
h\ mg with her husband for 5 months and had nei er been 
able to ha\ e intercourse She w eighed 1 10 pounds and was 
3 feet 3 inches tall She had a sj stohc pressure of 135 and a 
diastolic of S, r xammation of her heart and lungs was 
negatue The abdomen showed no abnormahU Examina 
tion of \Til\a and e\temal genitalia showed normal labia 
majora and minora Her chtons was normal The mtroitus 
was closed and the urethra was dilated The penneum 
looked normal A rectal examination showed the absence 



of uterus tubes, and o\ tries Diagnosis of congenital 
absence of tagina was made Examination of the unne 
showed it to be normal Blood examination showed 
3,Soo,ooo red cells, S6 per cent hiemoglobin and white cells 
7,200 poljTnorphonuclears 74 per cent, Wassermann 
negatu e A bladder sound through the urethra and with 
the finger m the rectum showed ten httle tissue between 
the sound and the finger Rectal esammation with two 
fingers in the rectum failed to show the presence of the 
uterus or adnexa On Februan r4, 40 cubic centimeters of 
blood were drawn for sex hormone teat The result was 
mild positii e reaction, showing presence of sex hormone, 
o\ anan tissue probably present 

An operation for the creation of an artificial \agina 
(first stage) was done Tebruan 19, 1929 A pattern of 
rubber tissue was laid on the thigh to outline the skin 
incision, the skm was mcised, the bleeding points were 
picked up and tied, the flap was undermmed, and the skin 
was sutured back to its ongmal position with a subcuticular 
stitch A dressing was apphed 

Three weeks later the line of incision was reopened, the 
flap was undenmned for about one half of its length and 
was sutured back to its ongmal position 

Six. w eeks later the flap was fre^ entirel3 from the under- 
lying tissue except at its base so that it must necessanh 
receii e its nutntion onlj from its base The flap was \ en 
phable and was once more sutured back to its ongmal 
position 

One month later the skm flap was again freed from its 
attachments, and with good circulation m the flap, its edges 
were sutured together with continuous chrormc catgut 
sutures to form a tube about 4 inches in length and 2 inches 
in diameter The tube thus formed was to be placed in the 
space between the rectum and the bladder An incision was 
made m the \ ul\ a and b\ blunt dissection the rectum and 
the bladder were freed from each other and a space was 
^rmed about 4 inches m length and 3 inches in diameter 
The walls of the rectum and the bladder presented a freeh 
bleedmg surface The a agmal tube formed from the skin 
flap, distended with a gauze bolster coaered with rubber 
was pushed into the hollow space between the rectum and 
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may be taken in the ski as sho n n Fg 03 m it u round gs c pt its base whence it re 
order to fa or the skin flap n contract g n itself ce v its nutntion A gm 1 1 be is con truct 1 
as m ch as poss ble A d es ng is appl ed nd the from th skin flap th the k rfac inside tne 

elm flin s alio ed to heal b k to its ngi al tube and the ra area t de as sh n 1 

nositon^ Nothingfurth is d e with th flap F gu e 4 a d is later tucked t th P 1% « 
finfilthes renessfr mthe cis n has completelj t\ ee th bladder and the rectum and all ed 0 

disannea ed and th t su look norm 1 aga n r m n 1 this posit on u 1 1 it has bee m firmh 

step of the perat n co i ts 1 dh e t to the surround ng pa t an I capable of 

looMiimg the skin flap akeadj p epared I om nil btai i g us numt on Itom lU n w su ro nd ng 
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NEW AIETHOD FOR TREATING FRACTURES, UTILIZING THE WELL 

LEG FOR COUNTERTRACTION ^ 

ROGER AIsDERSOX, M D , F A C S , Seattle, W ashington 


T his method to be descnbed w as dcAised to 
treat in]unes of the pehas, femur, and tibia 
It depends upon skeletal traction of the in- 
)ured leg and at the same time emplo\s the well 
leg for countertraction Even in the face of the 
modenuzation of treatmg fractures resulting from 
tlie World War, this new method presents man% 
distinct advantages It meets the call for econom> , 
not onl} to patient but to doctor as well It con- 
serves time through simplification of reduction 
The after care is practically negligible because of 
absence of weight, rope and pulley , so that much 
worry is eliminated because of the precision of the 
mechamsm As to the patient, his physical dis- 
comforts are greatly minimized, and hospitaliza- 
tion may be shortened — a fact not to be Iightiv 
disregarded in the nsmg costs of mjunes There- 
fore, in the hope of stimulating better treatment 
of fractures, we oSer this new and onginal method 
In order to carry" out the pnnciple of well-leg 
countertraction and injured-leg skeletal traction, 
a new apparatus (Fig i) was devised It is sim- 
ple in construction and use, all necessary trac- 
tion being furnished by turmng the nut with the 
fingers By means of this splint w e hay e success- 
fully treated dislocation of the symphysis pubis, 
inmries and fracture of the pehis and of the neck 
of femur, mtertrochantenc fractures, and fractures 
of the shaft of the femur and of the tibia 

Skeletal traction, by means of tongs, wire, nail 
or pm, has been employ ed in general practice for 
Years, and the use of the sound leg for immobiliza- 
tion in treating mjunes of the low er extremity has 
been employ ed for centuries Ancient history re- 
cords the army mode of handling broken legs by 
pulling the injured leg to its normal length and 
bandaging it to the opposite or well leg m the 
attempt to keep reduction and immobilization 
Modern surgeons have been using the spica cast 
m treating fractures of the neck of the femur, dis- 
location of the hip, and pehuc mjunes, while such 
men as jMichael Hoke, A Stemdler, C R Coonse, 
and Carl P Jones hay e used the sound leg for both 
immobilization and countertracPon 

Although time has not permitted a complete 
survey of the literature, we have found nothing 
that contradicts our claim to onginahty In addi- 
tion, all appliances, the use of which has produced 
results which justify their surnyal, are hsted by 
contemporary" authonties, and agam nothing has 


been found which w ould conflict wnth my method 
Therefore, w e beliey e that w e are correct m claim- 
ing onginahty for this method of successfully com- 
bimng skeletal traction of the injured leg with 
countertraction of the well leg, and for this ad- 
justable sphnt, by means of yyluch skeletal trac- 
tion IS connected with countertraction 

GEVER-AL PWN'CIPLES OF FRACTCTRE TEEATAIEM 

Consensus of opimon regarding principles of 
ideal fracture treatment demands complete reduc- 
tion as soon as possible following trauma and im- 
mobilization so secure that the best function ob- 
tains m the shortest time 

Let us ey’aluate these ideals Our method pro- 
yides (i) the immediate reduction of the fracture 
in the hospital, at home, or in the X-raj room, (2) 
an easy but accurate reduction without shock- 
producing mampulation, (3) the maintenance of 
perfect immobilization, (4) the accessibihty of all 
of the injured area to phy siotherapy", (5) the se- 
cunng of the best of funcPonal results, (6) the 
consequent better attitude of the patient through 
this anatoimcophy siological fact That our 
method luIfiUs all these ideals wdl be seen by ex- 
amination of cases reported here 

Htp fracliires This new method of treatment 
as applied to hip fractures has been prox ed sound 
not only" bx results hut by adherence to the gen- 
erally accepted pnnciples of treatment, as adx o- 
cated bx MTutman abduction, hyperextension, 
and internal rotation Although the theones 
agree, our practices are decidedly diSerent, for 
in our method traction pulls the legs down m a 
nearly parallel position, while m IITutman’s 
method traction is exerted while the legs are 
widely separated It may seem paradoxical to 
expect abduction with the legs so close together, 
but radiographic endence proves that abduction 
does occur (Fig 2, JB) During the moy ement of 
reduction, the traction force pulls the acetabulum 
down on the injured side, while countertraction 
forces the well acetabulum up, thereby changmg 
the angle of the transpelnc Ime with the axis of 
the mjured leg, from an acute to an obtuse angle 
This in turn forces the angle of the neck with the 
shaft of the injured femur into the normal posi- 
tion of 135 degrees (In Figure 2, note transpelxic 
line Wc imd long axis of leg,/, also angle of neck 
wnth shaft of femur before and after reduction ) 


■Presented before the Seattle EursicalSoactj Septemberas ipj! and the Kmg Countj Medical Soaetj Seattle Washm-tnn rv,„w 
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Fig 3 Steps in application ol splint and reduction of fracture A Cast applied to vrell leg B, Pm 
inserted through distal end of tibia of injured leg C, Pin incorporated in short cast, the ends of the 
pm ha\mg been covered with corks, to be enclosed in cast D, Splint firml> anchored and traction 
apobed E, Part of the antenor portion of cast removed Latel> we have been leaving a transverse band 
of plaster m the region below the knee, as noted on cut See case report Xo 4 


tertraction stirrup, which is secured b} a few 
turns of plaster bandage This stirrup is so con- 
structed and should be so applied, that there will 
be sufficient room between it and the ankle to 
permit the later exposure of the malleoli 

Next, we prepare the lower end of the tibia 
abov e the malleoli tor the insertion of the pin, bv 
first cleansing with ether, iodine, and alcohol 
Then, this area and that betw een the fractured 
ends should be anEsthetized w ith 2 per cent no\ o- 
cain, according to the method populanzed bv 
Boehler As a rule, our patients are previouslj 
giv en a hv-podermic of one-fourth grain morphine 
sulphate 

A solid Steinmann pin is hand-drilled just two 
fingers’ breadth supenorlv to the tip of the in- 
ternal malleolus A few flat dressings are spiked 
o\ er the pm ends, then temporanlv corked, and 
one dressing is twisted around each end 

A light cast is now applied over sheet wadding 
from I incli hev ond the toe nails to about 4 inches 
below the knee joint In a few minutes this plaster 


is sufficientlv set, so that the stirrup can be brough t 
down and the pm slipped through those perfora- 
tions which permit the closest approximation of 
the traction rod to the cast on the sole of this foot 
This stirrup and the corks, which are put ov er the 
pm ends, are then incorporated in the cast with 
plaster bandage 

Traction can now be commenced bv turning 
down the nut on the countertraction rod which is 
so constructed and threaded that ov er 40 pounds 
pressure can be obtained bv the fingers alone 
Therefore care must be exercised not to give too 
much traction IMien the lev er arm is about par- 
allel to the distal edge of the frame, the necessary 
amount of traction wall usuallv have been ex- 
erted 

For either external or internal rotation the ad- 
justment devace is loosened, V hen the leg has been 
rotated to its normal position, it is again secured 
by screwang dowai the lock-nut After apparent 
length and abgnment are reached, a roentgenogram 
is taken, and adjustments made as indicated 


F g Onn 1 pi t mb g k I t I I t { 

j ed 1 g th 11 1 g t t i 

Skeletal traction transmits tension to the hip 
} nt capsule it 1 gaments a d adjacent muscle 
the ebv acc mpl sh ng app s t on and immob 1 a 
tion Thus the fragments are held m fixed pos 
tion b tween a t ut muscula and 1 gament us 
en elope— an internal splint as it were 
As traction d splaces the acetab lum do\ n 
ad n the inju ed side the patient p efers t 
1 e on the bed with the ppe pa t f the body 
to a d the inj red side a position he sho Id be 
enc uraged to assume F a cursor> glance the 
pelvis na> appear tilted but do e e nu at n 
clea Ij sho no abn mal relationship bet e n 
spine and pelvis and co equently n danger of 
list r scol s s beca se the sp ne et t ght 
angles < n the pel s (F g B angle Wa) Abd c 
tio ther f re is obtained n ph>s ologicalman 
ner at the h p and t b) a p ath 1 g cal i t to the 
peh s 

CONSTRUCTION OF VFPARATUS 
The simple de ce (F g g) used in ou tre I 
ment is mad chiefl> f alum m casti gs e gh 
mg on!^ 2 pound The cou te t action pwrt n 
cons sts of a f ame 7 to hich ttachedathn 
Ilexblecountertractonstrrup r th rem bl 
base t be later m Ided t th ca t of the 11 
leg A tranverse lever /_) v h h conne t ths 
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countertraclion side to the tract n part is pv 
ot d to th { ame the ax s f h ch is abo 1 6 
inches di tal to th le of th v ell fo t On a 
th aded t action rod :o hich s jo ned t th 
end of th 1 e is a nut 14 to fu nt h tract 
f ce and a co led pn rj t e sure sm olh 
fle ibl jet e er constant tract n 
The tat portion of the spl t is made up 01 
an ther stirrup ^ v th perf rated sides f r llie 
n t n of the p n a d is CO nected l the lever 
a m by the traction rod 0 through the c nte 1 
vhich at It p ximal end the ot tion adju t 
ment ith tsl ck nut / for inter alore 
te al rotabil ty 


APPUCVTIOV OF THE APPVRVTLS 


“ITie techn que f pplji th apparatus! 
s mple (F g j) Fir t well padded plaster-of 
Par ca t s appi ed t the ell leg wl ch is bell 
n m k d adductio the cast bei g rnade t e 
t nd f m nch b > d the toe n I to we 
m dth h In about 5 m nut th cast is suRi 
c entlj set to perm t the mold ng 1 of the co 
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Fig 7 A, Intcrtrochantenc fracture of nght femur Patient sat up most of the time B, Patient was 
incontinent so he was turned over dailj C, Later X ra>s show perfect reduction in spite of moving 
Case 5 


ment, tlie penod of immobilization, and the ulti- 
mate removal of the cast Again, let us caution 
against ov ertraction, often the cause of non-umon 
in fractures 

Functional prognosis depends upon manv fac- 
tors, even vouth and perfect ph}sical condition 
do not work to the best advantage without bene- 
fits of physiotherapj , which can easilv and safelv 


be given bv our method, because the injured area 
is alreadv accessible and all joints can be made ac- 
cessible b> removnng antenor portions of the cast 
The penod of immobilization is v'anable We 
have found it better to ov'enmmobilize because 
complications which usually arise from length} 
immobilizing — stiffness of joints and atrophv of 
muscles — are minimized bv our method For 
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To a\oid pres?u e on the c mmon per neal 
ner\e the cast is cut out over the posterolateral 
aspect of the head of the f bula of the veil leg If 
the patient complains of pam m the heels the 
cast maj be spl t o cut out in this area If de 
s red most of the ante r half of the cast of well 
leg an 1 also that of the mju eel leg maj be re 
moved lea ng onl> a fe enci cl g bands 
The pat eni need not be removed from the 
same cart that he ente ed the hospital on f r 
either r entgenograms or reduct n jlseJf As 
tl ere >8 no need f r tracti n table reduction mav 
be carr ed out in the h me or in the hospital bed 



t B 


Fs'Bf do ft f eel ft 
f m B Vft ed Ct est t f rm 5 jl 
b t k d haft C 

but in no case until i p eliimnar) \ ra> eratm a 
tion has been made 

Meanwhile the patient 8 bed has bee prepare! 
w th a fracture board and a irape e t d il a ii 
able a 11 adfo d frame The head of the bed i! 
ele ated an 1 the back rest mav be of immedialf 
use (F g 7 ) Free pla> of the trapese enha «s 
bis general phvs cal ell being v ih a res 'img 
1 c ease m circulation appetite and mental eu 
phra Inno av dothe ebroefls— t'e a lo ol 
bed back rest rtrape e— terferc ithreduclion 

TERM or UIM0R1U2 ITlON 
Progress of the case i checked bv fteouenl 
r entgenograms v I ch a t as a gu de to treat 
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Fig 10 A, Fracture of the shaft of left femur with 2 inch shortenmg, before reduc- 
Uon B, Mter reduction, which resulted in o\erextension, later corrected Note pin 
through distal end of femur, mcorporated in cast Case 7 


pm has frequentl3' been inserted through the distal 
end of the femur abo\ e the cond\ les, occasional!} 
through the crest of the tibia, or through the os 
calcis or it may be put obliquel} through the 
greater trochanter 

The transverse part of the countertraction stir- 
rup can be removed, permittmg the application of 
the sphnt to the well thigh with the hnee straight 
or fleved, so that countertraction pressure is 
agamst the antenor surface of the supenor por- 
tion of the tibia 

Special treatment ma} be demanded m excep- 
tional cases, as m mjur}', disease, or deformity of 
the knee, or m double fracture, that is, fracture of 
the femur with associated fracture of the tibia of 
the opposite or u ell leg, or in badh compounded 
or soft tissue cases In such instances it may be 
necessar} to appl} a pm through the vi ell femur 
for countertraction, the pm being held b} the 
slots of the countertraction stirrup 

It ma} seem deletenous to the knee joint and 
its ligaments to reduce the femoral shaft b} the 
application of skeletal traction at the lower end 
of the tibia, but v e ha\ e had no sequel® from its 


actual use In order to obtain internal rotation 
with a pin so placed, it is only necessar} to rotate 
the tibia a little further inward to take care of the 
slight loss of rotation at the knee Successful 
usage of the past 5 years warrants these state- 
ments 

FRACTURES OF THE FEiTUR ABOVE THE CONDYLES 

Fractures of the femur above the condyles, 
hanng long been considered a source of difficulty 
and worr}% can be readil} handled with this 
method The modus operandi of treating these 
fractures is the subject of a paper now m the 
course of pubhcation (Fig 12) 

OPERATn E CASES 

In cases of malumon and non-umon of fractures 
of the leg and m hip and other reconstruction op- 
erations, the sphnt descnbed can be more profit- 
abh employed than the fracture table Immobih- 
zation w ithout general anssthetic, is done before 
the operation — preferablv i or 2 da}s before — 
whereas with the fracture table, it is necessar}^ to 
appl} a spica cast or traction with the patient 
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fracture of the pel is the penod ran e f om 4 
to 6 tveeks f r f actu es of the femoral neck 
to Z4 t eeks intertrochanteric fractu e 7 to 9 
tteek femo al shaft fractures 5 to 7 weeks nd 
those of the t b a 4 to 2 we ks 

R£UO\ OF FtV AlO) DRESSIKGS 

The d esstngs should not be changed f m the 
t me of the t nofth pnu tl t$ removal 
In some of our cases the\ have remained f r 6 
we k th ut ev n nspect n of th wound A 
si ght serous discharge as a result of irritation 
from the p n n t secu elj nc rporatcd miv cc r 
but the dress should not be h ed 10 th s 
promptlj clears up when the pm is removed 

T ren th p 1 ch ma> bed ne without 
paint the patent aholeab nch diame- 
ter IS cut out around the p n one s de f th 
cast When he 1 1 add n dressin and crusts 
ifanj a eremo d thepn sth r ughl> cleansed 
with sterile water ethe and d and ga e 
saturated with od ne is left in nt ct ith the 
pin for a fe minutes The oppo te nd f the 
pm protrud ng th gh the cast i the g ped 
ith plier and slowly pulled out aftc hcha 
dr> gauze 1 placed aga st the pm nd and 

the e- ccss lod ne nped ff The opp te p n 
1 ound IS not d essed uni t s de ble t re 
move the wh le cast at ih t me G e all> th 
p n wounds need no fu ther d essmg 


PRFrERENTUL USE OF SOLID PLN 

Th s I d ptn s p efe red to the divided p n 
because the latter does not w thstand sev re 
St n and ften b eaks Altho gh to g can be 
used with this method 0 choice rema ns iti 
th s I d p n since traction i n t on]> s ppl eil 
more efBc e tl> but the fragments can al 0 be 
r lated elevated anteno 1> r dep essed poste 
r 0 h Tong n t nf eq entl> pull 0 t an acci 
dent hich does not happen with the p n From 
the iheo et cal standpoint the remo al of tbe pm 
ma> caus inf ct n but e have never had a 
single incidence 

Tl c poraled p Ad antages accrue mth 
th 1 Ip at n of the p n th ca t n that 
chances of inf ct n a e greatl> d m shed as n 
te nes are then n t tempted t d ss t unds 
The e u changed dres p ou 1 > referred 
to h often been left eeks and 1 a e healw 
p omptI> on emoval of the pm A p n secu el) 
fastened and c e ed bj the ca t r m es all 
danger of pres enecross ndifapatie t sn t 

informed of its p e nee he 1 not consci u f t 
u 1 1 Its remo al f there s abs lutelj no pa 
th a well fasten d p n (Fig 3 E) 

alteration of TrcHMQUE 
Ls ng the s me pi t as til si aled in F gi ft 
th tehnq d cnbed may be altered t s t^c 
I C4 hen compl c tio s d m nd Th 
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Fig 12 Lateral \ leiv of compound comininuted fracture of right femur before reduction 
reduction C, Anteroposterior \aew, after reduction, pm through distal end of femur Case 9 


B, Lateral \nerr, after 


Properties of tilde adjustabiliti , without any 
letting up on traction, not onl\ git e greater \alue 
for fracture treatment but also for non-union and 
reconstruction operations 

Our method is successfulh emploted without 
the application of am plaster to the mjured leg 
Since all of the injured area and that of the 
lomts on the antenor surface are exposed greater 
benefits of pht siotherapt accrue (Figs 3 E, 7 A 
and 14) 

There is no pressure against the soft part of the 
injured leg Countertraction is exerted onlx 
against the sole of the well foot, phx siologicallx 
suited for pressure, hence no possibilitx of pres- 
sure sores 

This method is more umx ersal in that it treats 
not onlj pehnc and hip fractures but also those of 
the shaft of femur and tibia 
This new apparatus is simpler in design and 
construction , therefore, is less expensix e 

\D\AMAGES TO PATIENT 

To appreciate the adxantages accruing to the 
patient, one must xnew a case from the time of 
injun through com alescence Immediate and 
easx reduction, without general an-csthetic, is of 


shock-saving importance As this new apparatus 
IS not pnmanl} a hospital appliance, it allows ot 
home treatment or shortened hospitalization, 
since the transfer home may be accomplished 
without endangenng either immobilization or 
traction In fact, movement becomes a decided 
factor in com alescence, the remoxal of the pa- 
tient to a solanum or outdoors mvoh-mg no risk 
to traction, but a gam in ph} sique (Fig 10, A) 
We hax e long recogmzed the fact that function 
depends to a great extent on the correct mental 
attitude of the patient Keen to the enjoxments 
of actixe and passne moxements, obtained bx 
massage, trapeze, and back-rest, the patient feels 
this functional improxement through increased 
appetite and general well-being (Fig 14) In this 
xvax, circulator} and pulmonary complications 
and stiffness of neighboring joints are ax oided, a 
point to be taken cognizance of espeaallx m the 
treatment of the aged 

•VDX lATAGES TO SURGEON 

e feel sure that all surgeons hax e felt the need 
of a new method, whereby the elaborate eqmp- 
ment of ropes pulley s and w eights, w hich requires 
constant supsmsion, or the cumbersome unphx sio- 
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unde c nt nued anssthetic fottovving the pera 
tion Inpatients^ thnon m n shockisgenerallj 
present and to continue the a xsthet c and t 
keep the patient p sed wh le apph ng a sp ca 
cast only a ments the shock Moreo such 
tune spent in a old et cast i an nvitation fo 
f rthe c nipl cations 

S nee ou me n f traction and immob li t n 
are not attached to the ope t g table but are an 
ent t> with the b d) the pat ent m y b turned 
on the s de 0 plac d n the most accessibl p 
lion for operation The da ge f red etton or f 
the g aft si pp after the p t n \ b le the 
patent! being em ed to bed o Id n £ ccur 
th a method w he means of constant t cton 
and red ction are appl ed before the operat n 
Therefore th s ne pe s apparatus ts a mo 
than valuable sub titute fo the e pensive frac 
ture table even m the ell q pped h spital 
MODIFICVTION 

It must be understood that the apparatu ma> 
be us^ other than p evio sl> referred to It rv 
form has been alte ed n mam w vs tom tper 
s nal preferences 


At the s gg t n of Dr C tton of Boston th 
spl nt has 1 een so con tructed that to s can he 
attached (Fg 9 E) Bolts efurn hel h reh\ 
the Pierson tjme f spreade can be emp! jed 
(F g 9 B) A further adaptatio perm ts the u e 
ofaKirschne vi e and the f ego gadaptatos 
may be incorpo led or not m the cast asjpir- 
fer d Spec al cast shave been mad hch 
can be q ckly fastened to the pi t thus perm t 
t ng the use f Buck s e tens n (Fig 9 D) \\^e 
p V re or tongs a sed ith utacast ih 
inju dl or when Buck seite onspeferred 
V e ha e d V sed an adj tal le f ot pi te— the 
{ t IS strapp d there n pr enU g t e and fc t 
d pandas isting r tatio fth leg(Fi 9^ 
F th e hop efe iheMa ell Ruth method 
a ad; table erte s can be ttached thus pro- 
viding th de red I ct n a d rotiti n Th 
evtension may also b ed t in tad bold 
j res ure p d as use 1 m t eati g ce ta n haft j 
femur f ct s F r ad cate of the R 

meth d th ecessarv daptati sea b fttedon 
O a dd Je sf tie s th t ed pend 
po d ct skeletal t act n wh le emploji g the 
elMeg f r € u tert ct n 
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lower tibia, with the apphcation of the usual casts Patient 
was % tv, restless the first week and nearh tired herself out 
hi continually sitting up Because of pain around the 
malleoli, the casts were cut out A swelling at first of the 
w ell thigh later extended o\ er to the injured leg — it was 
secondary to a pel\ic phlebitis The cast was remoied 
October 25, 1931 When the pin was remoi ed, only one 
small drop of blood could be seen and pm had not been 
dressed for nearly 3 months 

CtSE 4 hi J , female, aged 79 y ears, weight 190 pounds 
Diagnosis intertrochantenc fracture of left femur (Fig 3) 
Patient slipped on floor and injured her left hip September 
10, 1931 Under local anaesthetic a sohd pin was put 
through the lower tibia, with the usual casts Patient is 
childish and exhibits other endences of semliti , also has 
halluanations and is incontmenL She appears to be in 
good condition, sits up a great deal, and is turned o\ er on 
her side daili She has no complaints The cast was cut 
out 01 er the knee and leg 

Case 5 F hi , male, aged 70 y ears, weight gS pounds 
Diagnosis mtertrochantenc fracture of nght femur (Fig 
7) Patient fell and injured his hip, September 10, 1931 
Under local an-esthetic, a sohd pin was put through the 
lower tibia, and the usual casts apphed Patient is senile 
and has arthntis of the hands and feet, with defonmties, 
Dupuy tren’s contracture of the palms, also opacity of the 
corneas, with practically a loss of \ ision Smce patient was 
in\ oluntan , the nurses had been tunung him on his abdo- 
men for some time, before we found this out Subsequent 
roentgenograms re\ ealed xco per cent reduction, so we ha\ e 
contmued to hai e him turned Patient is still in sphnt, 
perfectly content, with no comphcations 

Case 6 R S , female, aged 60 y ears, w eight 140 pounds 
Diagnosis comminuted mtertrodiantenc fracture of right 
hip (Fig S) Patient fell and broke her hip July 15, 1931 
Patient was a mental case, had hallucmations, and was so 
Mcious at times that she would bite and scratch and refuse 
to be turned She had in\ oluntary moi ements and a sore 
started to form on the buttocks, therefore, the cast was 
later continued to the nbs on the mjured side, when she 
was easily turned o\ er Sphnt, cast, and pm were remoy cd 
at the end of 2 months, she had good imion with about Jd 
mch shortemng Roentgenograms showed a bony imion 
with some slight medial displacement of the upper end of 
the distal fragment 

Case 7 J S , female, aged ii years, weight 95 pounds 
Diagnosis compound fracture of shaft of Mt femur (Fig 
10) Patient was senously mjured in an automobile acci- 
dent July 21, 1931, receiymg a compound fracture of the 
left femur, besides a skull fracture Internal mjunes were 
suspected, due to y omiUng and abdominal pain and disten- 
tion Gas amesthetic was giy en m order that the compound 
femoral wound could he treated at the same time Pm was 
put through the distal end of femur and incorporated m a 
cast which extended 4 mches aboy e the fracture site. At 
first too much traction vas obtamed but this vras corrected 
by loosemng the traction nut The cast on the well leg did 
not extend aboy e the knee and a pressure sore dey eloped 
later after she left the hospital, the only incidence of such a 
result recorded Patient left the hospital on the fourth day 
and came under care of others who report that excellent 
union was obtamed, with no shortemng 

Cases D M , male, aged 6 y ears, weight 58 pounds 
Diagnosis fracture of the center of the sh^t of the right 
femur (Fig ii) Patient was struck by an automobile 
October 3, 1931, and came to hospital m a condition of 
shock He showed a great deal of abdominal distress, he 
had superficial exconations around the thigh also marked 
deforrmty and shortemng of the nght thigh Ethyl chlonde 
for a few minutes was used while an undiy ided pm was m- 



Fig 14 Intertrochantenc fracture of nght femur Pa- 
tient sat up and moy ed around from the hrst day , but a 
firm umon was obtained, mth perfect end results Case r i 


serted through the lower tibia The cast extended to the 
midthigh on the well side, to the grom on the mjured side 
Subsequent roentgenograms re\ ealed good reduction He 
was hospitalized only 2 weeks, and is now under the care of 
his mother 

Case 9 D M , male, aged 46 y ears weight 17S pounds 
Diagnosis compound fracture of shaft of femur, about 7 
mches aboy e nght knee jomt (Fig 12) Patient was struck 
by an automobile, September 12, 1931 Because of the 
compound fracture, reduction was done under mtrous oxide 
gas, and a pm was put through the distal end of the femur 
To oy ercome the pull of the gastrocnenaius muscle, reduc- 
tion was obtamed by a shght alteration m apphcation of 
cast on the mjured leg This ivill be reported m detad m a 
subsequent paper The buttocks were so badly bruised and 
lacerated at the time of the accident that turning on his 
abdomen, which the nurses had done without orders caused 
him pam, and was stopped Patient is still m the sphnt, the 
compound wound has entirely healed under consen atiy e 
treatment The last roentgenograms show no shortemng 

Case 10 J P , male, aged 13 years, weight 105 pounds 
Diagnosis fractured shaft of left femur (Fig 13) Patient 
fell off a horse July 14 1931 The pm yvasfot put through 
the distal end of this femur which was mcorporated iiT a 
cast extendmg to a httle aboy e the midthigh Later diffi- 
culties were encountered, as the pm yeas defectiie and 
broke, so that the cast on the injured leg was remoy ed 
another pm mserted through the distal end of the tibia, and 
a new cast apphed up to the grom The patient yvas per- 
mitted the daily use of a wheel chair and propelled himself 
around. Excellent end results were obtamed, -with no 
shortemng This boy is now attendmg school, and he di- 
rei^ no more attention to this leg t h an before the accident. 

Case rr A R , female, aged 57 years Diagnosis sub- 
trochantenc comminuted fracture of right femur (Fig 14) 
Thepatient ay ery large woman, weighmg oy er 200 pounds 
feU and broke her nght hip, July 22, 1931 She had had 
imantile paralysis at the age of 2, the n^t leg remaimng 
short and weak, the foot yvas m equmus She had been on 
crutches until 1922, at which time she was successfully op- 
crated on b> Dr E A. Rich, when the nght knee-joint was 
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log cal spica cast could be eliminated It i$ be 
cause traction cannot change that ur splint re 
qu res such occasional care bv the doctor The 
facts that hosp tal ation is shone ed and that 
neither anaesthetist no expen ve fract e table 
1 called for plu the loi cost f the apparatus 
itself are of economic s gmficance to the doctor as 
ell as patient The lay journals a e mmenting 
on the high coat of illness and t nould seem that 
one Ha> the med cal profes on could accept this 
challenge v. uld be to adopt o method ^ ith 
simplification of complicated p ocesses wh ch re 
suit in less cost per fracture 
Simplificat nof techn queand afte care is the 
kej-note of this new method red t n is accom 
plished ith et} and case th traction table is 
not needed for operative o n n operat e ork 
and port ble X rajs are n t ecessar> as a pa 
tient maj be mo ed t the X raj room ithout 
endangenng traction or immob 1 at n 

RZSUm£ of twelve case lUSTOSIES 
Records of case reports vvere ompletc to Oclo 
ber 24 1931 when submitted for publ cation 


C s 
P d 


E A E mat (ted S X w 
Dugn fra 1 td 1 ft sch m 


6S 

b 


b {F 4) r 1 t e ght S pt I 

04 d 1 k th 1 ft d H Iso } 
bthke dtti d had I ft li In 
d j lyl th VI A pt iw pplrfwih 


X th 


dd I 


b g d M ked bd in at 


fthsctm dtllrtTb t 
I I mt t th kt r th w 11 1 g d t pam 
m w lb g Abo I jK w k aft th cid nt p ti^ 
b d cut p! nyl tg dysTb pbt was n» w 
tth dfmlbTh w P «5 sofsd 

th p w d h 1 d q Uy II walking li 

th d f rut h , 

C RRKml gd4yrsw8ht90 

p d D R ft t k / (.>>” 

(Fg 5) F U gf m ft tepi dd J !y 4 03 
pt tb k th ghthp dth h d fth gl'* , 
U d *sth I p wa p t thro gh th d tal d « 
th right t b A t w pphed t th U I g b t 
tded lytblwtlikee d tt midliugh 
th oulin m Ihod most es A th p I 1 . 

ly t m 1 h w cdi gly cstlcss m log w | 

gr t d 1 d g th t pc f q tly S m«I 
tg g m Wg dpo t Aft th first I 
d ) th pat t b m cil d t * , 

mf taW dh ppy Th ‘ 


Til 


t d f 3 


th 


V - d hip h b' lisf t ty 
C 3 G M f m 1 g d oy rs » etl 3 * 5 " 
Diagn fra t ent cck f right f it 

A pita 93 pt tfll Ippery “f " ,v 

g r m d both bo c$ f th right f earm bo tft 

«rn LU d g nxsti t soldpinwasp tth ougnta 


(I g 0 ) 





W'AKGENSTEEN THE SURGERY OF THE UNDESCENDED TESTIS 219 


spreader, also for Buck’s e\tension, and attach- 
ments for the Russell and INlaxu ell-Ruth methods 

The original method or its modifications have 
successful^ been used, without application of anj 
cast to the injured leg 

The small hospital can now handle these cases 
as efficiently as the more elabora tel j' equipped hos- 
pital, smce expensive fracture table, portable 
X-rai s and extensive eqmpment of ropes, pullej's 
and weights are nonessential 


This new method benefits the patient in short- 
emng hospitalization, mimmizmg complications 
and discomforts, and at the same time assures 
better anatomical and phx siological results 
Benefits to the doctor are economy of time, in 
application and especially in after-care, through 
simplification of the process of reduction and 
surety of immobilization and traction, plus econo- 
mv of anxiety through assurance of better ana- 
tonucal and phy siological results 


THE SURGERY OF THE UNDESCENDED TESTIS' 


on EN H n aXGENSTEEX, M D , 

From the Depailment o{ Surg 

T he ideal procedure for the correction of un- 
descended testis is placement of the organ 
into the scrotum before the degenerative 
changes which occur with puberty have had oc- 
casion to obtain Unfortunately, howexer, there 
IS no uniform agreement y et as to the disposition 
which should be made in most instances of un- 
descended testes The fear of malignancy in the 
undescended testis has frequently prompted its 
excision when otherwuse an attempt would have 
been made to place it in the scrotum The belief 
that the spermatic function of the undescended 
testis is not improved by' bringing it into its 
normal location has also been a deterrent to the 
routine performance of orchiopexx 
It w as once behex ed that patients xx ith bilateral 
failure of testicular descent xvere like castrates 
Sir Astley Cooper when consulted by a medical 
student presenting this anomaly informed the un- 
fortunate inquirer to this effect of his predica- 
ment, XX hereupon the xoung man went out and 
committed suicide Cooper then had occasion to 
examine the testes and found spermatozoa pres- 
ent in both It IS noxx xxell known that the inter- 
stitial cells in the testis are responsible for the 
dex'elopment of the secondary sex characters m 
the male Thex xxere first descnbed in 1S54, but 
their function xxas disputed until 1903, xxhen 
Bourn and Ancel finding only' the mterstiUal cells 
normal and the spermatogenic cells absent in 
cryptorchid pigs suggested that these cells xxere 
responsible for the dex elopment of secondary sex 
characters The Sertoli cell lx ing on the basement 
membrane of the seminiferous tubule has not 
been as saUsfactonlx ruled out as plaxang no part, 
as has been possible m the case of the germinal 
cells, but Its function is adequatelx explained as 

*Thes.i pres nted b fore the Minneai 


F A. C S , Mixneapolis, Mecxesota 

ir> \jm\cTSii> of Minnesota 

being that of a nounshing cell In undescended 
testes of older patients in whom most of the sper- 
matogemc cells haxe disappeared, the Sertoli cells 
are also frequently' absent or distinctly' atrophic, 
whereas the interstitial cells remain 

The failure of dex'elopment of a normal sper- 
matogenesis in the human cry'ptorchid has alxvay s 
been much of a conundrum and remained a mat- 
ter of exceedingly interesting speculation until the 
researches of Carl Moore, of Chicago, demon- 
strated the scrotum to be a thermo-regulating 
mechanism A temperature gradient of sexeral 
degrees centigrade obtains between the intenor 
of the abdomen and the scrotum The latter does 
not exhibit the fat insulating lay er possessed bx 
the abdominal xx all External application of heat 
to the scrotal testis also causes a temporary 
aspermatic condition to dex elop It has also been 
shown that, when testes of dogs elevated from 
the scrotum to the pentoneal caxnty are returned 
to their normal position in the scrotum, the testes 
then become spermatic again (Fig i) 

A companson of the histological structure of the 
normal testes of prepubertx age with those that 
fail to reach the scrotum has failed to demonstrate 
anx difference m most instances It is also xvell 
knoxxn that the testis increases xen little in size 
from birth to puberty The accompanxmg tables 
indicate that, after the first x ear of life until about 
13 years, practically no growth occurs in the 
testes 

Histologically, scrotal and undescended testes 
before pubertv are xen, similar (Fig 2) After 
puberty superxenes, howexer, the tesUs that has 
failed to reach the scrotum makes futile attempts 
to elaborate a mature germinal epithelium, but 
adult spermatogenic cells are not continuously 
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Fig 2 Frepubert\ undescended testes \tleft, Abdominal appearances of these testes are rer^ sinu^r The mature 
testis of a 7 month old premature infant (X85) At right, germinal cells do not appear in the testis before the age of 
Inguinal testis of an ii jear old child The his'ological puberty 


DESCENT OE THE TESTIS 
Just why the testis fails to reach the scrotum 
IS not easily determined Eccles classified the 
conditions which might be causative as follows 

(1) conditions associated with the mesorchium, 

(2) conditions associated with the testis and its 
component parts, (3) conditions associated with 
the gubemaculum, (4) conditions associated with 
the cremaster, and (s) conditions associated with 
the route along which the testis must pass 

The testis develops in the retroperitoneal space 
and at birth in normaUj developed chddren is 
present in the scrotum in the majontv of in- 
stances The descent of the testis maj be divided 
into three stages the first two of w'hich are en- 
tirety passive as concerns the testis In the sixth 
week of fetal life, the genital ndge extends from 
the sixth to the twelfth dorsal segments, lying 
on the inner side of the w olffian ndge Durmg the 
third month of fetal life, owing to an atrophy of 
the cramal segments, the testis comes to lie in the 
iliac fossa, as a consequence of unequal rate of 
growth of structures below and above the inguinal 
ligament, the testis later ma} be found at the 
future internal abdominal nng Preceded bj the 
vaginal process of the peritoneum, the testis 
passes obliqueh through the abdommal wall 
reaching the external abdominal nng dunng the 
seventh or eighth month The scrotum and de- 
nvatives of the abdominal w all are preformed to 
receive the testis At birth, or shortlj after, the 
upper portion of the vaginal process becomes ob- 
literated but the lower end persists throughout 
life as the tunica vaginalis propria Failure of 
this peritoneal tunic to obliterate constitutes a 
potential inguinal hernia 


The mechamcs of the passage of the testis 
through the abdominal wall remains unexplained 
It has been said that the gubemaculum acting as 
a tractor drags the testis into the scrotum Others 
have insisted that the gubemaculum serves as a 
mdder steenng the testis mto its proper location 
Instances are reported in which the testis reached 
the scrotum in the absence of a gubemaculum, 
and R H Hunter’ has recentlj stated that in 
the newborn the testis together with its fascial 
covermgs may be lifted out of the scrotum with- 
out tearing anything but a little superficial con- 
nective tissue 

John Hunter insisted that the undescended 
testis was 06 xilitio imperfect and beheved that 
this imperfection accounted for the failure to 
descend Hunter’s opimon has claimed a large 
number of supporters Bland-Sutton say s, “The 
testis IS retained because it is imperfect The 
migratory impulse in the healthy normal testis is 
irresistible ’’ Many' have insisted that it is wTong 
to speak of atrophy' of the undescended testis, 
believing it to be underdeveloped Some have 
msisted that cryptorchidism is essentially a hy po- 
plastic process representing only a portion of a 
general dev elopmental disturbance These condi- 
tions, how ever, have been adequately set aside by 
the labors of expenmental workers 

Heredity seems to play a minor role m the fail- 
ure of the testis to reach the scrotum In the 
instance of a boy mth bilateral retroperitoneal 
retention of testicles upon whom I operated, there 
were two other children in the famih with un- 
descended testes In another family it has been 
mv pni-ilege to operate upon two brothers for 
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elaborated because b d> temperature outs de the 
scrotum appears to be detrimental to the de\eIop 
ment of the test s (F g 3 and 4I 
It must be f elj admitted that the unde cended 
testis IS more likelj to become mal gnant th n 
the normalK descended one C ningfaam m 
1921 found th 110452 cases of mat gnanc^ of the 
testis 40 concerned the ndescended test s ^\'hea 
It is remembered hoi e cr that onl> one patient 
in 500 possesses an undesce ded testis it $ at 
0 ce apparent that malign ncy m the testis that 
has failed to de cend completely is bout 50 times 
more common than the occurrence f mal g ancy 
in the normally descended testis It s als Lno n 
that mal gnancy atta Ls the test s relat ely in 
freq ently It is important to differentiat care- 
fully betnee an abnormal ty a lesoninan rgan 
and one hiJi e h b ts maligna t change more 
frequently than does the n rm I If the n 
descended testis 1 a precancer us les n a certa n 
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definite number of ca e$ of a la ge ger es 0! u 
descended testes should eventuate m maligaaocy 
It IS als ell knot m that large gro ps of cases of 
undescended testes have been obsened 0 er t 
prolonged pe lodoft me vitbout an unusual num 
her de eloping e idence of mal gnancy Kocb r 
IS respons ble f the statement that he obsened 
but a single malignancy among i 000 cases of un 
descended testes Eedes observed 854 instances 
of u descended testes in none of which did 
mal gnancy obta n It must also be remembefed 
that in about 20 per ce t of the instances of u 
descended testes the d formity 15 b lateral C« 
tanly no one « ould advocate ercis n of both 
testes m the fea that mal gnancy might some day 
develop WTien one co s ders the qucsti n of 
Dial gnancy in this 1 ght itmust^c needed that 
e en tho gh the undescended testis is more 1 tel) 
to de clop mal g ancy than the normal 0 e it'v 
by n means a precancerous lesion Scrotal flia 
t on of the mperfcctly desce ded test however 
does not appear to lessen the 1 c eased I kel how 
f malg nev Five nsta c s reported n the 
literature have come to my attention in wh h 
malgnan y devel ped in an u descended t sts 
ometime lollo vi g rchi pe y 
Another compl cat on to h ch the ngu all' 
I ned testis appears e pccially pred K 
tors n Its occ rre c dem nd etci on of the 
test 
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Fig 3 \t left, inguinal testis of a bo^ of 17 (XS5), interstitial cells are in endence but onh the contours of 

spermatogonia are present but the more mature gemunal the seminiferous tubules persist 

cells are absent Atnght inguinal testisof a manof 32, the 


belief that the operation is nell postponed until 
the child IS S or 9 } ears of age at which time the 
structures in the spermatic cord ha\ e acquired 
larger proportions, thus facilitating the per- 
formance of the operation without iniur\ to the 
delicate structures Undoubtedh, ho^iever, as 
Be3 an states with practice the operation ma\ be 
performed on the mfant with little hazard The 
instances in which descent maj occur between 
birth and puberU are so few that the operation 
need not be postponed in the hope that the 
testis ma3 spontaneoush descend to its normal 
location The undescended testis in the 3 oung, 
howe\er, is immune to the histological changes 
obsen ed in the post-pubertj gland and the 
operation ma\ w ell be deferred until 8 or g 3 ears 


of age As far as I ha\ e been able to determine, 
the prepuberti imperfectl\ descended testis is 
usualK m e\ eri particular much like its fellow: in 
the scrotum The testes of prepuberti dogs 
elevated into the pentoneal cantt fail to ethibit 
the changes observed m the adult dog’s testis 
when transplanted in the same manner 

OPER-ATR E PROCEDURE 

It IS usualh the presence of a herma that brings 
the patient wnth an undescended testis to opera- 
tion AMiereas the nsual deformit}’’ of cleft lip 
and palate ordinanh bnng the patient to opera- 
tion earh , the little disturbance afforded b\ an 
undescended testis is responsible for so man3 
cases seeking operation late in hfe, when the 



Fig 4 \t left inguinal testis of a bo\ just o\er 13 
\ ears of age ( X ) , spermatogonia and spermatoca-tes are 
present in large numbers At right the same under higher 


raapufication (X210), spermatozoa are not seen Scrotal 
replacement should permit such a testis to elaborate a ma- 
ture germinal epithelium 
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TABLE I — A^-ERAGE WTICItT OF XXSTIS FROM 
BIRTH TO EIGHTEEN YE\RS (miTa) 


N bof 



TABLE ir — AITR tCE UiriGHr OF TESTIS FROM 
BIRTH TO FIFTEEN TEARS fuM’EDENSKT) 



nas bilateral Utlreduz2i part cularly has stressed 
the relation of heredit) to the occurrence of un 
descended testes Dr C Mack) n also a 
\eterinar) surgeon informs me that out of 32 
malepgs vhich he castr ted for a forme 12 of 
the group had undescended testes Out of the 1 1 
ter from \ hich the sire came t o brothers had 
undesce ded testes 

MacGregor has recently stres ed a third in 
guinal nng as frequently plaj ng an ct olog c r le 
in cases f fa lure of descent it is t ue that the 
itiaj nt\ of undescended test s a e in the Io\ 
inguinal egi n The migrat n of the test s from 
the erferm] ing naJ nng niothesew m seems 
to be an espec alh hazardous j ur ey (It th 
area that M cG egor has do gnated s the th d 
ingu naJ ring ) 

ORCinopEXs 

There are le cribed n the 1 1 at e about 
fort\ meth ds of bn ging the tesli int the 
scrotum ith th various m dfcjlio les il d 
bv others ab ut 100 names mav be numc aied 
as havin contributed omelh g to the elab ra 
tion of an adequate method of orch pexj 
Sail factory operations n a given vise s rl 
nanly 1 mit themselv cs to one or two procedures 

5 c fc aob« ' 


TABLE III — ilEASUEEMEVTS OP TESTIS FROS 
BIRTH TO SIXTEEN YEARS IN TttOHrvDRED 
ANT TVlENTi OVE SOYS fREjai) 



The cry fact that so many method have be t 
ad ocaled ind cate very phinlv a general ds- 
satislaction v itb the ope aliens of cpichi pe > 
Study has sho n hove cr that if the test s can 
be gotten into the sc turn befo e puberty A 
p obably go on and levelop n rmally Lxsuag 
d sJti fact on ith the methods f obtain r ihA 
end are la gely matte f techn cal oncefn 

ACE FOR THE PE FOBiLVNCE OP OPER VTlON 

The results of recent dm cal an 1 e pcnmcntal 
1 e t gallon ind cate that the i descen led tesW 
should be gotten into th sc turn priw W 
p berty Bevan has rece l)y u ged the e tb 
pe formanc of the proced U ha been m 
us 1 « 
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Fig 7\ 7B 



Fig 7 A, E'lposure of inguinal canal The testis is shown at the external ring the most 
frequent site of arrest of descent B, The gubemaculum is cut free from its attachment 
Care must be taken not to injure the epidjdimis which is occasionalli found separated 
from the testis in mcomplete descent The scrotum is dilated manuaUi at this time and 
a small gauze pack is left in it 

Fig 8 Isolation and separation of the hernial sac is the imtial step in the operatii e pro- 
cedure of gainmg added length in the spermatic cord, occasional!} this alone sufnces The 
next step consists in freeing theaascular bundle of the spermatic cord from its superficial 
fascial co\ enngs Emplo\ang the index finger as a dissector and wath the testis under slight 
tension, considerable gam in length ma> be obtained b} this maneu\ er of spermatoK -is 
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occurrence of hernia brings them t the surgeon 
In patients past 30 years of age n horn the un 
descended test s is often completely atrophic the 
same indication does not etist for anchoring the 
testis in the scrotum as obtains in younger in 
dividuals It has been demonstrated for the 
rabbit and guinea pig at rate that one 
SJTteentb of a normal testis suffices to permit the 
devel pment of the secondary sec characters 

The sue of the testis is a fair cntenon of hon 
It ill react to being placed in its natural habitat 
A small atrophic organ from wb ch the germinal 
cells ha\e dsappeared will probably e h bit no 
groMh whe eas in a testis of fa si e m a pa 
tient past puberci it may b assumed that the 
y oung germinal ep thelmm capable f elaborating 
the matu e germinal cells st ll survive In the 
prepubert) testis t must be recalled that the 
normally de cended test s s al o atroph c to 
palpat on 

The development of the operat on of orchio* 
pe y IS indel bly finlved th the name of Be an 
The mode n operat on as it kn vn todav s 
largely the res It of h efTorts H has stressed 
particularly the fact that the separat f the 
vaginal process from the oth elements of the 
spermatic cord comb ned ih the remo al f 
the cover ngs of the co d ill s ro bilizc the 
teslisthatmm stcasesitmty ith ebepfacel 
into the scrot m \pariicul of pa mo ntcon 
cern howe er is that s ch a testis si pped of 
the c cmaster muscle and all ih fasci 1 c er ngs 
frequentl retracts \ essels are ela t nd arc 
no longer than they ha e to be a d und blcdlv 
play a significant r61 m the sub eq e t cle a 


tjon of the testis Al the time 0/ ope atioa tbr 
testis stripped of its fascial co enngs mayfe 
quently be placed with comparative ease 0 the 
ttugh below the bottom of tne scrotum On the 
completion of the ope ative procedure the teitu 
lies free at the bottom of the scrotal sac but a 
few days later hen the wound is inspected r^ 
traction of the test s out of the scrotum mav 
frequently be observed The scrotum also mi 
play a part m this subsequent elevat on I ha « 
operatMuponseveralcase by Be anstechniqu 
plac ng the testis m the bottom of the scrot m 
I eed from all fascial con ections the testis r^ 
m rung suspended by essel and vas deferr 
afone Much to my chag n and disappo nlmnit 
the testis has later become cle •ated to a pos uo 
h gh in the scrotum Fig e 5 illustrates s ch an 
occ ence Laterl waspr mptcd to fir the tesiiw 
to the bottom of the sc otum and pas ed a 1 nS 
s t e of linen placed 1 the tun ca albu M 
throu h the bottom f the scrotum anchoring 
Ih s tractio suture to the midthigh bv adbr J c 
tap to hold the test s on the stretch The th gh 
vas kept e tended f 2 eeks after wh htmt 
the traction suture a cut a d the pat c t wa 
all ed up The immed te re ult as belter n 
the hole than hen no t action v as used at an 
An e am ation of these c es after an elap'C o> 
t me re eaJed the fact that the majo tv of them 
had retracte 1 into the upper or miJ cr turn 
(Fg 6) and c mpanso vith the ther test 
nd cat^ that t f led to ho tl e sam gr 
wh ch occurred the no mal cr tal test $ 

In recent ve rs I ha e p act ced an operat 
f my o n de g h ch m ght be described as a 



WANGENSTEE'NT THE SURGERY OF THE UNDESCENDED TESTIS 


225 



C3 Tuborc'o of pubis 


Fig 8 

Fig 7 A, Exposure of inguinal canal The testis is shown at the external nng, the most 
frequent site of arrest of descent B, The gubemacnlum is cut free from its attachment. 
Care must be taken not to injure the epid}dimis which is occasionallj found separated 
from the testis m incomplete descent The scrotum is dilated manuallx at this time and 
a small gauze pack is left in it 

Fig 8 Isolation and separation of the hcrmal sac is the initial step in the operatii e pro- 
cedure of gammg added length in the spermatic cord occasional!} tins alone suffices The 
ne.xt step consi-ts in freeing the \ ascular bundle of the spermatic cord from its superficial 
fascial co\ ermgs Emplojang the index finger as a dis'ector and with the testis under shght 
tension, considerable gain in length ma\ be obtained b\ this maneui er of spermatoK-sis 



224 


SURGERY G-iNECOLOG-i AND OBSTETRICS 



occurrence of hernia br ngs them to the surgeon 
la patients past 30 >ea s of a e in whom the un 
descended testis is often completely atrophic the 
same indication does not e\ist for anch nng the 
testis in the scrotum as obtains >n >oun er in 
di id als It has been demonstrated for the 
rabb t and guinea pi at an> rate that one 
sixteenth of a normal test s sufbces to permit the 
development of the secondar> sex characters 

Th e of the te t is a fair c tenon of h w 
it w 11 react to be ng placed in ts natural bab tat 
A small at ph c organ fr m t hich the germinal 
cells ha e disappea ed \ 11 prob blv e hibit no 
g wth whe ea m a tcsti of fair sue in a pa 
tient past puberty t may be assumed that the 
young germin I ep thelium cap ble of elabo at ng 
the mat e g rmmal c 11s st II surv e In th 
p epubert> lest s t must be ecalled that the 
no maU> descended t stis is al o trophic t 
palpal on 

The development of the pe al n of o cho 
pe y 1 ind I bly linked v ith the n me of Bevan 
The modern operation as t is kno n t da> is 
la gel} the result of hi effo ts He ha st ed 
part cula h the fact that the separation of the 
vag nal pr ces from the oih iements of th 
spermatic co d comb ed ith th emoval of 
the co en gs f the d ill s m bliae the 
testis that in most ca esitma> v. th ebeplaced 
into the scrotum Apati far of p m untcon 
cern however s that such a test I ppcd of 
the cremaster muscle and all the fa c al co cr g 
freq entl> retracts \ e els are el tic an 1 
no longe than ther have to b and undoubt dj^ 
pla> a significant r61e m the ub qucnt le a 


t on of the test At the tim of openuon the 
testis str pped of its fascial covenn'^ miv fie 
quent!> be placed w th comparati e ase on the 
thigh below the bottom of the scrotum 0 the 
completion of the operative p ocedure the testis 
1 es free at the bottom of the scrotal sac but a 
few days later hen the wou d is nspected 
tract on of the testis out of the sc otum naj 
f equently be observed The scrot m also oav 
play a pa t n th s subseq ent ele ation I ha -e 
operate upon several cases by Be anstechniq e 
plac ng the testis in the bottom of the scrotum 
freed fr m all fascial c nnectio s the testis «• 
ma n ng suspended bv ve sels and as defer aa 
alone Much to my ch grin and d sappo ntment 
the te tis has later b come ele ated to a posit n 
h gh m the scrotum Figure 5 illustrates such an 
occu ence Later I was pr mpted to fi thetfttis' 
to the b ttom of the sc otum and passed a lonf 
sutu e of 1 nen pi c d in the t n ca albu^nn a 
through the b ttom of the s rot m a chonng 
th tracti n suture to th mdthigh by adnes e 
tape t hold th testi on the stretch Thethgo 
as kept e tended fo 1 eeks after wh ch tme 
th traction ture as cut nd the pat nt w 
atf d up The immedi te r suit as better on 
the h ie than hen no tr cti n wa d at all- 
An cram ation f the e ca es after a ° 
t me revealed the fact th t the major tv of them 
had retract d nto the pper 0 m d or turn 
(F e 6) and c mp nso v ith the other te t 
nd cat^ that t failed to ho the same gro m 
h ch occu ed the normal cr t 1 te ti 
I e ent y I h p act ced an operat 
of my w d hi h m ght be de CTibed as a 


WANGENSTEEN THE SURGERY OF THE UNDESCENDED TESTIS 


227 


a thick insulating la\er of fat exhibits be- 
tn een the skin and the tunica vaginahs com- 
munis a thin la\er of fat In some of the 
earlier cases in u hich I emplot ed this method, 
this fat uas dissected free from the skin re- 
sulting in a vert insecure attachment of the 
skin of the scrotum to the thigh The blood 
suppl} ot the skin, as is \\ ell know n, rarmfies 
in this fat, and the detachment of the fat 
from the derims u ould ntiate the healing in 
skin ivounds amui here In effecting the umon 
betueen the skin of the scrotum and the skin 
of the thigh this point should therefore be 
kept in mind In making the incision into 
the scrotum this should extend dou n to, but 
not through the tumca \aginahs commums, 
this pemuts of a satisfactor} suture and a 
firm umon between scrotal and thigh skin 
It 15 1 en important that the leg on the side 
operated upon be maintained m acute flexion 
for at least a w eek to preclude tension on the 
cutaneous umon of scrotum and thigh The 
remote results m cases in which this method 
has been practiced after detachment of the 
scrotal attachment to the thigh are umform- 
1 } good The testis mamtains a low scrotal 
position and the tesbs exhibits grow th com- 
mensurate with the normal 

TECHXIQUE OF OPERXTIOX 

Spinal an-esthesia is emplojed m adults 
and an ethtlene ether sequence m chddren 
•kn oblique mgumal mcision is made from 
the tubercle of the pubis extendmg about 



an inch be\ond the location of the m- 
temal abdommal ring Not mfrequentlj 
the testis is found just emerging from 
the external nng, in which exent it must be 
carefuUj isolated before the external oblique 
aponeurosis is split Y hen the leaves of the 
external oblique aponeurosis are draw n aside and 
the mgumal canal is fulb exposed, the testis 
usualh comes into xiew (Fig 7^) Occasional!} 
when the testis is mtra-abdominal it is not 
obserx ed untd the peritoneal tunic is isolated and 
pulled mediallx bx a retractor 

After the spermatic cord is gentlx freed and 
isolated from the adjacent tissues, the testis is 
pulled upw ard putting the gubernaculum on ten- 
sion This attachment of the testis to the scrotum 
IS then dixided (Fig 7B) Before dixnsion of the 
gubernaculum, hoxxexer, it is xxell to ascertain 
w hether or not the epididxmiis and testis are w idelx 
separated ns occasional!} occurs It is a good plan 
nt this stage to pass the fingers into the scrotum 
to stretch it out, and n large gauze sponge is left 


fig 12 me proceauxe completed The Uiigh should be kept 
acutel} flexed ox er a pillow for a week after operation 


m the scrotum untd the testis is fixed vi s%iu 
The hernial sac is then identified m its antero- 
medial position m the spermatic cord After 
incision of the anterior xx all of the sac, saline is 
injected beneath the posterior w all as suggested 
b} Bex an to permit of easx mobilization In 
xoung pauents who liaxe 'not had an actual 
hernia, the hernial sac is usuallx paper thin and 
must be handled with extreme gent]ene=;s to ob- 
xnate tearing of the sac I usualh dela} ligatino- 
the hernial sac until the spermatic xessels haxe 
been sufficientlx mobilized to permit of easilx 
plying the testis in the bottom of the scrotum' 
the x'as deferens is now identified and gentlx 
separated from the other components of the sper- 
matic cord Onlx rare!} is it short Simple dixu- 
sion and hgation of the deep epigastnc x essels w ill 
m such an exent usualh make the xas deferens 
long enough to reach the bottom of the <=crotum 
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F13 14A Fig mB Fig 14C 

Fig 14 \ Bo\ of 15, photograph on admission, region into scrotum C, 3 jears Jater Both testes in scro- 

B, After replacement of both testes from retropentoneal turn, left in midscrotum and not as large as nght 


tbe operative procedure a strip of vaselined gauze 
IS drawn beneath the new cutaneous union 

A.fter bgature of the hernial sac, the hemio- 
plasty IS completed b}" appro-rimating Poupart’s 
hgament and the conjomed tendon and mternal 
obhque over the cord Transplanting the cord, 
as m the ordmarj' Bassmi operation, lengthens 
the path of the spermatic v^essels and shortens 
the cord and should be omitted The external 
obhque aponeurosis is approximated bv inter- 
rupted sutures as m the usual hernia operation 
and the skm is brought together with interrupted 
sutures of hnen 

Dmsion of the vessels m the spermatic cord 
leaving onlv the artery accompanjnng the vas 
deferens is to be condemned Experimental as 
well as chnical studv of the mstances m which 
such a procedure is used shows that almost m- 
vanablv atrophy occurs The interstitial cells 
also disappear Such a testis is no longer a gland 
but IS onlv scar tissue 

RESULTS 

A.mong the 30 patients’ upon whom I have 
operated for undescended testis, one was excised 
because the patient demanded excision In 2 
other bov s each aged 8 v ears, a testis w as excised 
because it was found to be onlv a mere vestige 
at operation that could not even be defiimtelj 
identified as testis In both instances a normal 
vas deferens and spermatic vessels were present 

'^Fnc oi pa\ienls ^\erc operated upon ^ince itiia paper Tt*as 

prr^ted February 6 19^0 


Histologicallj , no evudence of seimniferous tu- 
bules was discermble m one and in the other onlv 
a few tubules were made out, m one the epididj'- 
mis was histologically normal, m the other ducts 
also appeared abnormal These observations are 
such an unusual occurrence m mv expenence that 
their description will be made the subject of a 
special report One of these bovs had bilateral 
failure of descent, and the other testis appeared 
quite normal and was anchored in the scrotum- 
One was placed mto the retroperitoneal space 
because the shortness of the vessels after most 
thorough mobilization precluded anchonng the 
testis m the scrotum The v^as deferens was di- 
V ided and hgated to preclude retroperitoneal ex- 
tension of mfection should an epididvimtis occur 
later m life The divasion of the vas deferens 


of course, causes no demonstrable change m the 
histologv of the testis In this respect 5 ie testis 
differs from the other glands in which hgation 
or divasion of the excretorv ducts almost in- 
variabl} results in atrophv In onlj 2 instances 
m this senes was the vas of madequate length 
Simple dmsion and hgation of the deep epigastnc 
vessels sufficed to make the vas in each mstance 
adequatel} long A hernial sac was present m all 
instances m this senes, m one case, however, the 
sac was obliterated at the upper end In sev eral 
mstances no hernial content had ev er become en- 


gaged m the sac In 6 of the 30 mstances the 
testis and epididv-mis were more or less separated 

It m-j be repeated he.e that the «tze of the tesU^ \ a. f-u index ot 
It® histo!os> bearing m mind of cour>e that the testia exhibits but 
\erj light grovith from b^th to pubcrt> 
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The initial step in le gthen g the spermatic 
essels the component ct the spermatic cord that 
IS almost al a>s short is the separation of the 
hern al sac The fasc al coven g of the essels 
a e then teased out and cut the testis meannhile 
being kept under gentle tension (F g 8) If it is 
nccessar> ewr} \estige of co n cti e tissue co\ 
cring ma> be remo ed from the vessels so that 
each vessel stands out p ominentlj but 1 prefer 
to take ana) at fi st onl) the larger con e li e 
ti sue bands 

It has been m> e penence that the / eeing 
of the spermatic c d ell i to the retroper 
It neal sp ce the forefi ge b ng employed 
as a d ssector is a m t valuable ma er in 
gaining added length Sh uid the vessels st 11 be 
too sho t to b ing the testis to the bottom of the 
scrotum the arched fibers of the inte al oblique 
and the t ans crsalis a e c t across at the pper 
end of the wound the me e tending mediallj 
for an inch (Fig g) A fairli 1 d retnetor m j 
then be in erted to p II the per f cum /or a d 
and medialh permit! g of the t od ction f 
the hand into the ret openl neal sp cc B) th 
means the spermvtoh sis ma) h e cont oed aim t 
to the ongin of the es cl If the cs»cls ar t II 
short (a rare occurre c ) th indi 1 il sel 
m the spermatic cord are fr ed fr m e er> re 


movable strand f co ecu e tissue Thislaltet 
st p IS emplo) ed onlv as a measure of last resort 
for not ©ni) are the vessel more 1 kel) to be in 
jured n such a procedure but the complete isoh 
lion ma) risk thrombos of the vessel It » 
better of cou e to return the test to the retro- 
penioneal space than to section the vessels in 
ord r to b g the testis i to the scrotum 
The testis ha g been adequate!) mobil ed 
fou sutu es are placed nt the tun ca alb gmea 
of the testis t o on either s de I emplo) s t f« 
of ch omic catgut \o oo An incjson is then 
made th ough the skin of the scrot m d n l 
b t not through the tunica ag ahs comm n 
a s m hr incis on is made m the thigh a o tw 
skin f the thigh and sc otum are appr imatw 
p stenorlv th interrupted sutures of fi * 
m c catgut mou ted on a cutti g needi (rip 
lo a d ) \ small curved hxmo tat is tn 

passed thr gh the tu ica •aginahs commun 
of the scrotum d the s tures pre lo sly plat” 
I the testis a e brought do n The«e ***1“'^ 
a now mounted on a AIa)ci fasc ne die and 
t ed to the fasc a in the th gh the 
placed opposite each other m the testis being 
t d together The ski of the scr turn and of tn* 
thgh are then appro imat d anten rl\ b) mat 
tre s sutures of Ik (I ig i ) One mpleU " ® 
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w Inch the testis is temporarilj' placed m the thigh 
and later returned to the scrotum In a few 
loreign dimes, it has been m3 good fortune to 
see the remote results follow mg the estabhshment 
of an artificial S3Tiorchidism (hlauclaire’s pro- 
cedure) m which the imperfect^ descended testis 
IS brought through the scrotal septum and an- 
chored to Its fellow IMan} who have practiced 
this procedure express complete satisfaction with 
the results obtained with method 

SUiniAEX 

The imperfectl} descended testis is aspermatic 
because of its position Pnor to pubert} the un- 
descended testis IS m ever}' respect much like 
Its normal fellow m the scrotum The scrotum 
serves as a thermo-regulatmg mechanism, and in 
the adult onl} a scrotal testis is normal The 
undescended testis is more hkel} to become 
mahgnant than is the normall} descended one and 
scrotal fixation does not d imm ish this mcreased 
predisposition to mahgnanc} The undescended 
testis, how ever, is not a precancerous lesion and 


it IS true that testicular mahgnancies are in- 
frequent 

The procedure of election in the treatment of 
failure of descent is placement of the testis into 
the scrotum w ithout mjui}' of the testicular blood 
x'essels Adequate mobilization of the \essels of 
the testis (spermatol} sis) is a significant and es- 
sential factor for the success of the procedure 
In the operation of orchiopexx , temporar\ 
scrotal anchorage is an important detail of the 
techmque Without adequate scrotal fixation re- 
traction occurs, and growth of the testis com- 
mensurate with the normal does not obtain 
A method to secure this end is described The 
optimum time for the performance of the opera- 
tion is between 8 and ii 3 ears, to msure a good 
functional result it is important that the operation 
be done before pubert} 

Note — \fairb complete bibtiograpli\ is to be found in 
ra> paper “The Undcicended Testis, an expenmental and 
climcal study ” Ph D Thesis, Uni\ ersit3 of ilinnesota 
December, 1925, also repnnted in the Archres of Surger\ 
March, 1927 
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\\he eas ordi anl> the epididvmis caps the tes 
Its such a separation mat al o be obser ed n the 
normal but not th the same frequcnc> as it 
occu s 1 the undescended testicle 

Sescn patients m th seres ee more than 
j ears of ag o e as rS another 26 2 ee2 
5werebet een 14 and 15 jea s fage Tbeothers 
ere unde 3 the joungest was 3 and Ih next 
xoungest 7 The la ger number \ ere bet een 
8 and 17 jea s of age Ti e e h bit I bilateral 
failure of de cc t I one of these both te les 
\ ere inlra abdomi al b 1 iih per istent eff rt 
the testes eelruhiital tl posi 

tion (Fig 4) E mination 3^ears}3te^ sho s 
the result t be qu t sntisfactor> The right 
testis lies 1 in the scr c m nd of n maJ st e 
the left 1 some h t hi h a d K h If a brge 
as the ri ht 

In most of th b lat al cases b th s 1 ha e 
been oper ted up at the same sitting o e 
instance of unilateral failu of descent 1 h h 
the \cs»el proied of ina 1 q ate length aftc 
thorough mobil rat on the t sti as f cd high 
m tl e scrotum and later a hored at a sati 
faclor\ position at th bottom f the sc turn 


Of the JO cases operated upon b> the teehniqu 
d s ribed in this pape a u iforml) good rrsull 
has been obtai ed in aim st c\e > insuncr In 
a f w of the earlj cases m which fl 10 I tj 
thigh was not strictly observed and m which the 
appro JtruiUon of the sh n of the thigh a J 
scrotum was imperfect because of the separat n 
of the ihm laj r of fat fr m the scrotal ski w 
effect ng the suture earl> detachment of ih 
on occur ed permitl of retraction f the 
te I s into the upper scr turn , 

The e p cnce ga ed th the operat on ol 
chiopex) thi scr es of cases ha demon 
st led to m> own sal faction that protractw 
anchorage f the testis is an impo tant and sg 
niheant def 1 for the complete s ccess of in' 
p cedure 0 1> a test s hich remains low in 
th sc otum 11 c hibit the gro thofihchtn 
no mal testis is capable , 

It h bee m> privilege to see the happ) en 
results in I other tjTws of operati e p 
that I ha e th doccas n to practice UerW 
M ycr a ecent paper has 1 dicatedthc plen 
d d r s Its btained bv the Torek, perati n 

sc & OU 1 j 
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strongly in favor of munediate amputation Bill- 
roth busied himself for a time vith it He con- 
sidered tbe cause to be tlie decomposition of the 
mortified elements occurring in the disease These 
products apparently vere able to diffuse so rapidly 
that he thought that they might be caused by 
the action of some ferment Gurlt discussed it 
m his monumental work on bone surgery (1862) 
In the Amencan Civil War, there is no record 
of gas gangrene as such In fact, Keen, who 
sen ed as a mihtary surgeon, stated that he ne\ er 
saw a case It nas, honever, observed in the 
Franco-Prussian War Wy att obsennd it at the 
siege of Pans Frery mentioned it as occumng 
in Belfort (Tniaud) Passon declared that it 
was discussed at a meeting of the German 
military surgeons in Orleans 
With the appearance of the ‘ Bactenological 
Era,” the orgamsms found associated with the 
disease nere iniestigated b\ \anous workers 
Pasteur discovered the labnon septique, Now 
the bacillus osdematiens, Koch the bacillus of 
malignant oedema, and Welch the gas bacillus 
(bacillus w elchn) F raenkel, \ on Hibbler, and, more 
recently, Weinberg haie been outstanding work- 
ers in tins field The climcal aspect of this dis- 
ease has been investigated and descnbed b\ 
Stolz (1902), Stewart (1905), Cramp (1912), and 
Simonds (1915) 

Dunng the World W^ar great interest was 
aroused m the disease and the literature which 
appeared dunng the years 1914-191S was pro- 
digious Among a great number of papers perhaps 
the best articles are the Surgeon General’s Report, 
(USA), the Report of the Medical Council of 
Great Britain, and Coenen’s monograph on “Der 
Gasbrand ” 


AN vmsis OF CASES OF GAS GANGRENE 
IN CIATE LIFE 


A senes of 607 cases^ occumng in civil hfe" 
ha\ e been collected and subjected to analy sis ’ 
Obstetrical infections have not been included, 
although there have been a fair number of these 
reported m the hterature (Bruett, Little, Xum- 
berger, and Ingles among others) 

Only those reported subsequent to the Lister 
era are taken In his evcellent monograph on 
this subject Tnfaud has 123 cases before 1883 


It muAt bereabzcd that tbe.earc p'arj mo eca-caoccurrmjthrough 
out the warld than are reported This series is perhaps not a far cro s 
eclion b cau-^e ot the hunvn tendency to report the biearre and ap 
parcnlh unusual conditions 


Gas p.narcnc wroth teda'^ a of death in the Bu eauof Cen- 

to laliiN iables ot the Regwtralion Vrea in continental l/niled Stab 
^ The total ^mber of cases prcAiou^l) revievred were Stewart ' 
Cr^p JS7 cases (igt ) Simonds t ^ cases (tot* 
i 5 j series the worL of hi< p ed'»ces,or Tbe writer ti 

atidea oi c ^00 mo e 


These have been omitted Neither havm cases 
been counted which fail to contain climcal data 
Sordelh, of Argentina, for example, mentions that 
he had seen ii cases, but discusses them from a 
bactenological aspect Neither are those cases 
included in which the diagnosis was made after 
death or found at the autopsv table This rules 
out the possibility of bacillus welchu developing 
when decomposition commences Several other 
quite questionable cases are also omitted 


TABLE I — ^itOETALin 


Ca_«s 


Grand total studied 
Total recov enes 
Total deaths 

Total with known outcome 
Total with result unknown 


607 

(sos+'e) 291 
49 7-rc) 2S7 
37S 


Morlaltly The Amencan Expeditionary Force 
in France had a death rate according to The 
Surgeon General’s Office of 48 52 per cent Of 
the 128,265 wounds of the soft parts recorded 
1,389 developed gas gangrene, i oS per cent 
This excluded chemical warfare gases There 
were 674 deaths 

The official British Expeditionary Force report 
gives an “Incidence of i per cent which con- 
stituted a senous loss on account of the high 
mortahty’ of 20 to 50 per cent The number of 
cases vaned in tbe big pushes, and when the 
wounded were not treated quicklv, it was of 
course higher ” 


TABLE n — SEX IKCIDENCE 


Males 

Recovered 

Died 

Females 
Recov ered 
Died 

Unclassified 
Recov ered 
Died 

Unclassified as to sex or to result 


ToUJ Per cent 

303 


301 50 9 — 
104 49 r+ 
6 q 



114 


57 30 o 

57 3° o 

2Q 


TABIE m — AGE INCrDEN'CE 


'Se 

Total 

RecoA ered 

Died 


Re=ul 

No 

Pe 

cent 

No 

Percent 

stated 

0 to 9 

34 

18 

S8 

I — 

13 

4t 

9+ 

3 

lo to 19 

77 

43 

ss 

I 

5t 

41 

94 - 


20 lo 29 

80 

^8 

S5 

2 

39 

44 

8 

2 

30 to 39 

76 

40 

55 

5 

32 

44 


4 

40 to 49 

62 

20 

33 

9 

3S 

66 

I 

4 

50 to 59 

46 

10 

43 


“5 

36 

s 

2 

60 to 69 

29 

S 

27 

6 

21 

72 

4 

0 

70 to 79 
So to Sg 

7 

0 

4 

0 

37 

0 

3 

0 

33 

0 

0 

Xot stated 1S7 

92 

32 

3 

S4 

47 

7 

0 

II 

Totals 

607 

302 



2S6 



20 
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GAS GANGRENE IN CIVIL LIFE 

WILLIAM M MILIAR MD C citvA 0 
FmhS ID m fbC Mil 'chool 


G as gangrene assumed great importance 
dur ng the World War because of its peat 
frequency Ho eve it is a disease wh ch 
has been known for many j ears in both civil and 
m 1 tar> pract ce H ppocrates vntm of a case 
of gan rene though it s not clear that it % as of 
the emphysematous a et> said C ton of 
Thasa commenced to e perience pam in his foot 
in his great toe He went to bed the same day 
He had a slight ch 11 some nausea and then a 
1 ttle fe er he became delin us during the n ght 
On the second da\ there as swelling of the entire 
foot and o\er the whole ankle \ hich was a little 
red and tender the e were pre ent i ny black 
blebs and he had a g eat fever The s ck one as 
completely out of h s head There were frequent 
evacuations of bil ous matte He died the second 
day after the on et of the illness Cels s 

IS thought by some to have known of the oc 
currence of gas gang ene in p egnancy fo nhis 
chapter on the e t action of the dead fetus we 
find It may so happen that the ch Id may be 
d stended with a humor from which there flo s 
a fluid w th a fcetid odor 
Foil wing these early writings there is a Ion 
pe od dui ng hich the d seasc seems n i 
to have been rccogniaed Avicenna Guy de 
Chaul ac J de \ igo and Amb o e Par do n t 
refer to it (Trifaud) But in Fabneus de Hild n s 
ork (Ope Ot ma Frankfo t 746) e fi d 
mention f gas gang ne It is my belief he 
says that the pr ncipal caus of thi lernbte 
ill 15 some venomou humor which Natu has 
drven into these people 
Ques ay in 745 n a chapt on Gan ren 
of putrid dissolution of the humeral mass 
gave Peyronnie the c edit of be ng th first to 
desenbe and to furni h e act obser ation on g s 
gangrene and spoke of The subcutaneo em 
physema the erys pelatous c lo of th skin a d 
the rapidity of death We find that D la 

Motte in 77 publi hed two ob ervations h h 
ha e been accepted by some as p ssible cases f 
gangrene In 1786 Th m Ri klanl kn v a d 
called It ga gene of th emphy emato st>p 
Early m the neteenlh ce lurv Larrey dur ng 
the Napoleon c ars seemed to ha e kn nths 
nfection In s me of his ob er t ons he sp ke 
of the rapid p ogre s of t aum tic gangrene h ch 
in a few hours spread from the injured limb and 


was often fatal in less than 0 hours Bojer m 
814 mentiined its occurrence in fractures and 
also spoke of the ap dity of death whlIe^elpeall 
in 1829 stres ed it as a compl cation of fractu ed 
limbs and c nsidered the emphysema f gri t 
significance In his e periences death \ as lie 
o tcome in many cases Dupuytre in hi 
lectures under the name of spo tane us em 
physema de c ibed a condition occ nn in 
trauma re Iting in rap d decompos tion and in 
1836 we find ^Ia t n de Ba as p bhsh g a case 
of foud oyant gan rene which folio edacrushed 
fo t and in which death occurred in 12 hours. 
Mai aioTie recall acase of rapidtermi at on after 
emphysema compl cati g a f act ed 1 mb He 
looked for the real ca se I thi k he declared 
that there occurs unde the nfl enc of shock 
and stup r a special chatiw hich attacks li/r 
just as an e ces ive c Id will k 11 the sperm in an 
egg and wh ch will destroy the \ tal ty of i blood 
clot without any app cciable changes n the ap- 
pea an e For the first time the gas escapi t 
f om the emphysema asanalyed Iiwasfouiid 
to be mflammable and it const ntly showed the 
pre ence of hydrogen sulphde Trifaud states that 
Renaut and Chauveau ere among the nntt 


create gan ene in e penments upe anim 
At the meeting of the Academy of Sciences 
on October 11 849 Chassagnac asse led iwi 

cerU n gangrenes w th emi h> sema should be c n 
s dered as ha ng a po on far in eveess of tne 
mechanical nju y He de enbed 4 ca es ine 
tie t year which showed what he called era 
po ssonnement traumauque Mai s neuie re 
ported to the Academy at a later date (September 
I 1853) 2 cases of gas gan re e a d declar 
thee e sted a ce tai variety of traumai 
gang ene t which he ga e the name of g ogr 0 
f udroyante in vhich first put efying g s e 
>el ped n the interior of ve ns dunn I ^ 
sec nd that th s gas c rculated m the blood a 
caused a fatal pois mn Later n de elop g 
the doctri e of p eumohsmatuna (p eurno- 
hjem a) he cons dered th s as a variety of J*?" 
t c®mia . 

D mg the Crime n \U Pir g ff ^ 
Puss an and Sallero th the Ailed i 
b th noted this c ndition and wrote ab ut 1 
D Ibe u emphasized the dea that th 
nfecUOB s always fatal and declared mu’ 



235 


ISIILLAR GAS GANGRENE IN CWIL LIFE 


tnbution Cases following operaUve procedures 
and injections lia\ e often been of unusual interest 
and so have been reported for that reason 

TABLE IX — GAS GAXGREXE 
TOLLOWTXG OPEEATIOXS 

Cases 


Appendectomy _ 

Genito unnar> operations 3 

For neoplasm "t 

Aneurisms 3 

Miscellaneous (rectal, suspensions, etc ) i? 

Not defimtel} stated ° 

Hermoplastv 3 


TABLE N — SITE OF INJURY 

Ca-“i 


Head ^ 

Neck 3 

Trunk 

Ann 3° 

Elbow 3 

Forearm 47 

Wnat 2 

Hand U 

Thigh ^3 

Leg *3° 

Knee - 

Foot 32 

Scrotum 3 

Penneum 4 

Listed as “upper estremitiea” 3 

Listed as "lower estrermties” 8 

Listed as “ei:tremities” hi 

Not stated as to location hy 


TABLE Vt — SUiniARY 


Listed as “extremities” 

Cases 

61 

4pproTitnale 

percentage 

n 5 

Upper extremities 

I2I 

22 6— 

Lower extremities 

257 

47 6+ 

Trunk and gemtalia 

ss 

16 3— 

Head and neck 

13 

2 4-1- 

Total known 

540 



Trealment In Table XII are listed the methods 
of treatment and their results 
The cases which were treated with pure o\t gen, 
charcoal, rivanol, Pilcher’s solution, etc , are in- 
sufhcient to make any fair analysis 

Relation of bacillus iLelcIni to appendicitis There 
are many conflicting ideas as to the importance 
of bacdlus wrelchu in appendicitis Jennings 
stresses the fact that it may be of value to employ 
serum in acute cases with localized, spreadmg, 
or general pentonitis When a smear is found to 
be positive for baoUus welchii he recommends 
and uses intravenous serum He also fa\ors 
this in gunshot w ounds of the bow el On the other 
hand, Simonds and Dudgeon with Sargeant, do 


TABLE Xn TREATMENT 


Totals 

Recove ed Died 

Cases Percent Cases Percent 

Not 

Slated 

Amputations 

128 

71 

S8 7 

30 

41 3 

7 

Incision and drain- 
age (mcluding de 
bndement) 

123 

37 

47 I 

64 

52 9- 

4 

Amputations plus 
serum 

40 

19 

47 3 

21 

52 5 

0 

Amputations plus m 
cisions 

3S 

2S 

77 7 

s 

22 3- 

2 

Serum 

22 

15 

63 2- 

7 

31 8-r 

0 

Serum plus masions 

22 

17 

81 0— 

4 

19 0+ 

I 

Amputations plus m- 
cisions plus serum 

13 

7 

SO 0 

7 

50 0 

I 

Miscellaneous (nbre 
sections, cbarcoal, 
etc) 

9 

4 

44 4- 

3 

53 5 

0 

Number not stated 
and not surgically 
treated 

20S 

73 


121 


14 

Totals 

607 

291 

50 3 

287 

49 7 

29 

Irrigations 

Ca-e 

RccoA'ered 
Cases Percent 

Results 

Died Tin 

Ca-es Percent known 

Hy drogen peroxide 
Dakin’s 

47 

33 

70 2 

14 

2p 8 

0 

37 

24 

66 6 

12 

33 3 

I 

Dakm’s and hx- 
drogen peroxide 

4 

4 


0 


0 


not behe\ e that anaerobic bactena play' such an 
important part The two last argue that if the 
bacillus aerogenes capsulatus were prevalent, em- 
physematous gangrene of the bowel would be 
seen very much more frequently in people dying 
of appendicitis 

X-ray diagnosis The fluoroscope and X-ray 
are valuable early instruments of diagnosis In- 
deed, Sarill goes so far as to say that the roentgen- 
ray picture will show the various kinds of gas 
She declares that bacillus welchu and nbnon 
septique (among others) ha3e their peculiar 
diagnostic charactenstics 

Use of oxygen Ovy gen has been tned in several 
ways (i) by allowing the gas to penetrate the 
wounded tissue by inserted tubes, ( 2 ) by inject- 
ing the owi'gen mto the wound and into the 
tissues in front of the progressing infection The 
German War surgeons declare this latter dan- 
gerous and cite cases of tatal am embohsm They 
(Frankenthal, Gaertner, Simmonds) warn against 
this 

Relation to diabetes It is of surgical interest to 
bear in mind that glycosuria may' be present 
(Rose), and that cases have been known to ha\ e 
followed amputation for diabetic gangrene (Lm- 
ton) 

A hst showing authors’ names and number of 
cases collected from the literature is appended 



234 SURGER\ GYNECOLOGY AND OBSTETRICS 


Symptoms The t'vo mam sj'mptoms of gas 
gangrene are crepitus and discoloration Dis 
coloration ivas noted m J26 cases and crepitus 
m 235 cases as shown in Table I\ 

TABLE IV — SYMPTOMS 


Dis 1 l ted th first d y 

D sc 1 rat t d the eddy 

Disc 1 rat oted the third d . 
Dclot tdothf thdy 


8 

86 


T t 1 

C ep t ted th fir t d 

C p t oted th d d y 

C p tus led n th thi d dav 
Cpt tednthf thdy 


6 

6 

9 i 

S7 


5+ 

3Q+ 

S-h 

9-h 


T tal 


35 


TABLE VT — RELATIOV OF GtS cnGUST TO 
FRACTURES 


Sb Id 
II m ru 
Rad 


1 fib b 
f th foot 
fth h d 


Bfk Ig 
C k f m 
Fract fed nkl 


£ae/eriologieaI cxa moliot Table \ shows the 
result of the bactenolo cal studies v hich were 
made and which were not very accurate In 
man> cases the bacllus welchu was the only 
Organism that was looked for and the only one 
thatwascultured doubtless there we eman^morc 
mixed cultures present 


TABLE y— OKGANXSMS FOlTfU 


B UI 
Oiy» 
BmiII 
B ciU 
BmiU 
B cill 
\ bn 
B 11 


m d scnbed b 

w IcJu pi t ptoc 
f malign t oed ma 
w ] b pi t pt oca 
w icbu pi COCCI 
eptiq 

w 1 b pi nusc Ban 


d t pbyl oc 
b l 


Cue 

3 

3 


3 

6 

3 

9 


fraett es The relation of gas gangrene to 
fractures is well kn n In the Ymerican Et 
peditionar> Forces in the 25 272 cases i h ch 
included bone fracture there we c r 329 cases of 
gas gangrene 

In this senes of 607 cases there \ ere 227 bone 
fractures 143 / h cb ere c mpo ni Jt is 
thought b> some that the calcium sills I berated 
by the d s ntegration of devitalized bo c sub 
stance tends to lessen the res stance loanaerobes 
Certain in esligators have found that the pres 
ence of certain calcium salts a ds in the productioD 
of gas gangrene WTiatever the ea«on mav be 
traumatized bone itself causes marked jnj > of 
the body substance and adds to the damage 
al eadj done The f ct that the bone fragments 
may be deeply embed led m the m ddle of the 
muscle a a> from the air makes for a favorable 
focus 


Sees noloceurren e rableVIIgivesthenuffl 
ber of cases by months 


TABLE \ir— SEASOVAl OCCURRENCE 


F bru y 
NI h 

F' 


j 1/ 

A gu t 
S pt mb 


T t tin WB J « 

Isct tat d 

The cond t on is found in all parts of the otlJ 
cases ha e been reported from most of the coe'’ 
tries of Europe and No th Amend from Ruas 
Turkey \frica f\lgeria) 'iouth Amenca (V 
genbna and Uruguay) Australia Nev Zeila 0 
Oceania and the 1 h 1 ppi e Islands 


TABLE vm — PREOISPOSINO CAUSE 


r u 

\ heu! ( i ding 1 d) 
Op t 

tt iogy t k Tj 


M hi ry 

G gTC I disbct m : 

Absccs cs 

G g P td betic 


PrdKsposngc ises Table \ H is probably r 
m e lirclj accurate picture as to the causal 
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SUiaL\R\ 

1 Jt IS h «n that gas gan<n-ene i as Icno n 
long before the m ddle of the last cenlurs 3\hcn 
It was aga n brought to modern attention bj 
Sailer n Masoneu%e a d others 

2 Six hundred a d sexen ca es occumn from 
the beg nniOo of the post Lister pc od to the 
present (1930) ha e been c llected an I ubjccled 
to mtlysis Tl IS d cs n I mdu le obstelncal 
cases 

3 The mortality of these collected ca cs as 
49 7— per cent and thal f the American Expe 
1 tionarj T rce m France as 48 52 per enl 

4 There were 227 fractures f which 143 were 
compound 

5 The the ap> is disc ssed The sm 11 num 
ber of cases prexenls a ) defnile conclus 


I CO 1 th k m tbeg l th kl d «s : 
rj-i-it fth Library tlh Cm t W nlH 
puUndt th S rgw Oe «l btbjary 
‘ d t n Ceorg J H f h d I h tp 


BIBLIOCRAPHl 

Aotus B t M A S J 9 I ttti 77» 

Ai c IT \rch f khn Ch 90 U%-u 3 4 

A-Senerr Ze tralbl f Chi 9 6 N 44 803 
B uiwrv dCuijiA Srg 97 Ixictv N 

B R. d Hcli \rch S g 9 4 O'j^i 

BASnr DBtJSrg 96-97 36 396 

B t, 0; J M A 0 4 tpnl 33- tr 

B C112 Med d P 336 

B H G C b ill R port f es t ih C 
nail C 1 11 p t 1 9798 U p bl hed 

P* 

B T Am J S rg 9 S 343 

5 ®^ » 1 ‘‘xT T J 'm 'I kss 9 3 Jun 9 ('So 

D \iaij 90-9 P44 

Bfi 0 P Cn J g t Th rap th ed 


Bn C Railw ySrgJ ojxa 7 
Bute d L. J \m M Ail 9 II 

Buxmcoo P og ss Med ci S99 5S 

B tA An S rg 99 603 

B IL RD Zc tralbl f Ch 9 7 P 3 9 
Bt-vdRou-psL. tQ4 is 
B D« ^I bdifs Ch furgi 1 8 4 

B ATt St r t rsb med b seb SS7 N 3 4 9 

B e \\ IJ R 1 h 900 45 d 67 

BREwt \m J M Sc 888 594 

Bre 1 B 1 U ^\ hiuchr 9 8 N 4 7 

B dMcirltmtCli 96 6 

B rtc R d Eirt B I kl Wchnach 89 
Ckt b 66 -66 

B TTDlhmdWhchf 93 P73S 
Id m \ b I Cyna k g ci 5 

B U hrch d mrd t ph rm rml g 8 In 98 

B d P» TO TT J Exp« Med 9 7 if; 
Ibd 9 7 Tt 0 
B F U h d M d 894 
BcTt Ann S g 9 fi lx. 84 844 
Ca 3 i Cgtncd h S9p6 

C t D Med cm St dua Soe UU Bpo t 

Lb C p t n 4S9 
C G Acad d 833 p 4 6 

Ch. An d II t r t 897 p 8£o 

C RiSTO HE I t rn t Cl 9 9 

Cla FH LoglladMJ 90S 3 

Cl. j j La t 8 9 9 

C rr J M d A Oeo gu 9 g 43 45 

Coc hoc d m-d im! q 374 37® 

C D r bra d B li Spn g 99 

C C H J h Hopk n p 90 xm 34 
C J f t D 1 xn pp 3 8-3 6 

C \ b g 9 1 544 

C \n S g 900 Oct b 

V C I Ibl f B It 1 9 I 8 

D \reh ^5 tg 9 7 9 4 

D •£ M h m d \\ nnjch 903 N 3 
D BlMASJgS 5738 
Ul- ■» NOI MASJ 90-9 P 5 

D laM rr CtedbyT f d 
n B U Soe d Ch II 


8 U Soc d Ch I I P 3 3 
Caa d h6p 86 p 74 


D a <J Cum d h6p 86 p 74 , 

Q *£ AI Schw 12 med It b sch g g I 3 g 7 398 


D ' O kb \\ h schr 9 5 xi 7 

d Ti- •£ N w k L •'Ut J Med 


a S Oct be 

D B U mM d 1 \lg 1 

D C 1 by Tnf d 

D DC d Sa c -r T 1 
^IP S 3 Cited by T if d 



McKENNA, S^^^EANY TUBERCULOUS LESIONS OF UROGENITAL TRACT 239 


A CO^'IPARAOTE STUDY OF TUBERCULOUS LESIONS OF THE 

UROGENITAL TRACT 

CHARLES MORGAN McSLENNA, H , F A C S , axd HENRA C SWT ANY, D , Chicago 

Trom Ibe ilumcipJ Tubc-culo'^is Saritanum 


ALTHOUGH tuberculosis of the urogenital 
tract IS commonly thought to be well 
understood, there are perhaps still some 
aspects from whidi new mformation of practical 
\alue mav be denved In meditatmg on the 
problem we have been impressed with the follow- 
ing facts first, the difficulty of amnng at an 
absolute diagnosis chmcally, second, the difficult> 
of amnng at a complete diagnosis from either 
surgical or postmortem material, and third, the 
need for a correlated studs^ of chnical, pathological 
and bacteriological findings in gemto-unnarj 
tuberculosis By such a procedure only wall we 
be able to form a correct opimon of the onset, 
progress, and termination of the disease in all its 
manifestations 

Urologists generally possess well cr>staUized 
ideas regarding gemto-unnary tuberculosis that 
IS commonlv met w ith The general opinion seems 
to be that the disease is most commonly hreraa- 
togenous, involving one kidney first or one epi- 
didymis with a spread from these points to other 
parts of the tract VanaPons from these routes 
occur, but are considered of minor importance 
StatisPcs on the subject maj be of some help 

The inndence of gemto-unnar}' tuberculosis 
depends upon the type of patient In pulmonary 
tuberculosis, Huebner states that 3 to 5 per cent 
reveal gemto-urmarj lesions while 50 to 70 per 
cent of evtrapulmonary tuberculosis have uro- 
gemtal tuberculosis Fowler and Godlee found 
gemto-unnary involvement in s 27 per cent of 
pulmonary tuberculosis, KazymcLi 5 per cent, 
Hesse in over ten thousand tuberculous cases 
found only 2 13 per cent wnth gemto-unnary 
tuberculosis Of the vanous parts of the gemto- 
unnary tract mvolved, Scott quotes vanous 
authors to show that about 60 to 75 per cent 
of gemto-unnary tuberculosis m\olves ffie pros- 
tate but is mostly secondary to infection else- 
where m the gemto-unnarj tract The kidney 
and epididymis perhaps will show a similar per- 
centage although no defimte figures are gnen 
Relative to pulmonary involvement in gemto- 
unnary cases, Scott cites references to show that 
from 27 to 80 per cent of gemto-unnar> cases 
have pulmonary disease Perhaps all who do not 
have It will develop it before death if thej' die 
from this disease 


Of all the forms, renal infection is considered 
to be of the most importance This is perhaps 
due to the fact that it is the earliest identified 
A few' opimons wall be cited on this phase of the 
subject 

Hammond considers that 92 per cent of renal 
tuberculosis appears first m one kidney by the 
hiematogenous route It begins either m the apev 
of the papilte or at the cortico-medullarv' junc- 
tion It may spread to the other kidnev bj 
vesical or ureteral extension Pathologicallv , 
there are three tvqies the ulcerocavemous with 
constant unnarv ladings and no enlargements, 
the h> dronephrotic wnth enlargement and inter- 
mittent unnarv' findings, and the caseous in 
which no unnary findings may be present 
Although Vaccaro considers the possibilitv' of a 
tubercidous gemto-unnary infection ansing from 
bacilli that hav e passed the respirator) passages 
without lesion, the most likely ongm is from some 
remote focus of infection Nitch divndes renal 
tuberculosis mto two groups, surgical and medi- 
cal, depending on the ongin The former anses 
from some latent focus, while the latter anses 
from some other massive involvement elsewhere, 
IS bilateral, and is at no tune surgical He states 
that many times the surgical vanet) is also 
bilateral from its inception as animal inoculation 
wiU frequentl) reveal Ammal inoculation, how- 
ever, IS not entirely dependable, as shown bj 
Morse and Braasch They found that the gmnea 
pig test was negaUve m 17 7 per cent of proved 
cases of renal tuberculosis and positive in 18 per 
cent of kidnejs that were thought to be normal 
mates to tuberculous kidnejs The> agree with 
Medlar and Sasano that excretory baciUosis is 
negligible and attnbute the positive findings to a 
possible ureteral “reflux ” 

RelaUve to the early symptoms of renal tuber- 
culosis, Beer summarized 100 cases and found that 
9 to 12 months elapsed from the begmmng of the 
typical symptom complex before the condition 
was diagnosed It is more in males than females , 
more on nght than left, nearly' always haematoge- 
nous, begins in papillm and extends to pelvis, 
ureters, and bladder, sometimes causing stricture 
vith resulting hydronephrosis and^secondary in- 
fection Runeherg analyzes 213 cases of renal 
tuberculosis, 123 of which had a nephrectomy 
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T\BLE I — AIEN PYING OF ADVANCED PUL- 
MONARA TDBERCDLOSIS — 103 PAIRS OF 
KIDNEYS 


TABLE in — MEN DYTNG OF ADA ANCED PUL- 
MONARY TUBERCULOSIS — 50 EPIDIDYMIDES 
A ASA, A'ESICLES 


Pathology 

Number 

Percentage 

Generalized miliary (bilateral) 

I 

I 0 

Localized miliary (bilateral) 

6 

6 2 

Hyperplastic (unilateral) 

1 

I 0 

Ulceratw e (i umlateral and i bilateral) 

2 

2 0 

Total 

10 

10 2 


PatholosJ Number Percentage 

Pnmarv caseous 4 So 

Secondar> , pnmarj in prostate i 20 

Secondarv m \ esicles, pnman in pros- 
tate I 2 o 

Total 6 12 o 


TABLE II — MEN DYING OF ADA'ANCED PUL- 


MONARY TUBERCULOSIS — 70 PROSTATES 


Patholog\ 

Number 

Percental 

Miliary and caseous nodular (2 primary , 

3 secondary) 

s 

7 ' 

Hypeplastic nodular (pnmary) (posi- 

ti\ e also m kidnev) 

1 

I 4 

Total 

6 

s 5 

Pnmaiy in prostate alone 

I 

I 4 

Pntnaty in prostate, but secondary in 

V esicles, bladder, and kidney 

I 

t 4 

Pnmary hyperplastic 

I 

t 4 

Total pnmary 

3 

4 2 


Secondary in prostate but primaiy in 
epididj irus, \as, and \ esicles 2 2 S 

Secondarj m prostate but primary m 
epididymis, vas, and \ esicles but also 
local miliary in kidneys i i 4 

Total 3 42 

the only difference will be in the relatively rare 
organs possessing isolated microscopic tubercles 
In this tjrpe of tubercle tve should expect to obtain 
a loiter result than did Medlar 
In Table I is one case of generabzed miliarA 
tuberculosis in hich the process u as extended to 
both kidneys Si\ other cases had miliary tu- 
bercles scattered through both kidneys that was 
not a part of a generalized tuberculosis but of a 
localized process One patient had a umlateral 
hyperplastic process that is shown in Figure i 
This will be described separately as wall the bi- 
lateral ulceratiA^e kidney involvement showm in 
Figure 2 

In Table II are charted A'anous forms of pros- 
tatic involvement This makes a total of 8 5 per 
cent of all male cases posted The hyperplastic 
nodular is the same case as shown in Figure i 
The primary tuberculosis in the prostate alone 
was an isolated nodular tubercle found m a 
terminal case of pulmonarA tuberculosis The 
other primary cases show n in Figures 2 and 3 w ill 
be giv en in the case summaries 

Secondary involvement of the prostate perhaps 
occurs in all advanced disease of other parts of 
the gemto-urmary tract 


TABLE IV — MEN DYING OF ADA ANCED PUL- 
MONARY TUBERCULOSIS — 70 BLADDERS 

Pathologi Number Percentage 

Ulceritwe (all secondan) 3 43 

In Table III are charted the findings in the 
epididy mis, a as, and vesicles In the epididA mis 
we beheAe exists one of the most common sites at 
infection of the genito-unnary tract, yet it ma\ 
not be as exclusiA'e here as is commonly thought 
The bladders shown in Table R' and m the 
females appeared to be secondary' to im oh ement 
of other portions of the gemto-unnary tract 
In Table V are the figures on the kidney s from 
71 female patients The kidney imolvement is 
about the same m formation and ty'pe as in the 
male AAith the exception of miliary abscesses that 
A\ere found m 5 cases These, we feel, were Aen 
early tubercles that have not deA eloped specific 
character \\1iy these should show more in 
females we cannot answer The hyperplastic 
tuberculosis was in a colored woman haA-ing a 
disseminated nodular tuberculosis throughout 
(tuberculomata) 

In Table VI besides the bladders, ilreadi 
menboned, are the findings of the other female 
genital organs Up to the present time w e haA e 
had only one ty'pical case of tuberculous endo- 
metntis This is not included in the table but 
has been a recent finding Table YI shows only 
one case having a slight inAoh ement of the en- 
dometrium, and another ha\nng a superficial 
nuliary process on the peritoneal surface as the 
part of a generalized process 


CASE REPORTS 

Case i A unilateral hyperplastic process m a white 
Amcncan ha\ mg a disseminated large nodular tuberculosis 
(tuberculomata) m aU the organs The Udney and prostate 
are showm in Fi^e i The characteristic picture micro- 
scopically 15 a diffuse epithelioid and fibrous infiltration 
^'itn manj granules and cocci present 

F essential pomts of the 

mstoo are that at the age of 12 \ears, patient stated that 
ne teU injuring his scrotum and perns Fi\e \ears later 
hmmaturia occurred lasting only half a dav The followm" 
y rar hsmaturia occurred agam Smce then it has occurred 
about four times at irregular mter\als Last Ume was 2 
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There \ ere s>inptoms for mo e than a ^ca^ m 
55 p r cent before tuberculos s was suspected 
The s> mptoms \ ere mosth of an insidious nature 
such as frequent urination lumbar pain was much 
less frequent and h$matuna pjura and ena 
ciation 1 ere rare Incidentall> he claims good 
op rative results Bugbee points out that the 
insidious nature may be due to a low grade in 
fection capable of heal ng \ ithout detection 
This ma> help e plain the auto nephrectomies 
reported bj Allemann Uolff Randall and others 
Jolj bele\es ho\ ever that some so called 
spontaneous cures are due to a shutting off of 
the ladnej bj stncture but that the tuberculous 
focus persists FedorofT describes an at>pical 
form of tuberculosis of the kidney in hich there 
IS an inflammatory react on without tubercle 
formation 

Recently it has been reco nized that the initial 
infection mav occur in the p estate and spread 
from that point Keyes Walker Koll Barney 
and Crandon are a few w ho hav c reported isolated 
tuberculosis of the p estate Mackenzie and 
Seng suggest that massive cakifcation of the 
prostate raaj be due to a calcilied tuberculous 
lesion Walker vas able to fnd however but 
three acceptable cases in the literature never 
theless B rncy states the scarcity of such cases 
does not represent a true pe centage but a 
depl rable failure on the part of surge ns to 
make proper esiaminations Dilion reports a 
series of seminal tract tuberculos s and concludes 
that the imt al lesion of such disease is more often 
m the pelvic glands than is generally c needed 
Nitch considers that the infect on of the epi Ii 
dym is most freq nil) secondary to an in 
fection in the seminal tract or p ostate be ause 
the oldest lesion is located in the gl bus minor 
and e tends f m there to ard the testis Pr marj 
deposits m the globus maj he state are rare 
and perhaps al ys haunatogen s 

Other clinical and patholo" cal vanal ons arc 
not clearly def ed or sufT aently systcinati ed to 
be of u c in applying therapeut c measures For 
example the q estion ol ascending kidney in 
fection IS little understood a is also tb relation 
of hydronephros s to renal tuberculosis Regard 
mg the former most authors con icier that the 
ascend ng type of infection occurs occasionally 
but IS not the rule Hammon i thinks that the 
second kidney is affected by ascend ng i fection 
Buerger Oraison and Bocckel and Oberling re 
port cases appearing to be ascend g infections 
Grcifenstein and KeM state that ascending in 
fection occurs onlv in adva ced tuberculosis of 
the bladder 


Hydronephrosis appears to be present in cer 
tain types of kidney tuberculosis It is pr babh 
due to a ureteral stricture from a tubercul u 
process or associated mfecti n C mnun has 
made a study of these concomitant cond no s 
and d vides the cases into four groups first urn 
lateral mvolvement havT hvdronephrosis and 
tuberculosis second umlate al hydeonephso is 
m one kidnev and tuberculosis in the opp ile 
kidney tliird bilateral hydronephrosis and tuber 
culosis on one kidney fou th both condition h 
lateral which are obvously hopeless 

Perhaps the most important is the rflie of 
prostatic involvement in gen to*un ary tube 
culosis As ment oned above authors are be 
ginn ng to recogni e its importance but the re 
iationship to the primary body les on is n t 
sufficienUy understood Acilhcr do e kn 
much of the relationsh p to kilney Madde 
ureteral and genital tuberculosis 

There is a defln te trend recently t co erva 
tism in the treatment of tuberculosis of the genito- 
unnary apparatus In spile of the favorable re 
port of Runeberg who states that fullv 8o per 
cent of the nephr tom zed cases were rest eft 
health V oung Barney G eifenste an I KeM 
and others a e m re pessim t c The proper 
folio up study fnl that the majonty ultmately 
succumb to their tuberc losis Itisp babletht 
there are many nephrectomies m bilateral disease 
or in d sease of other p rtions of ll e gen to- 
urinary t act Pc haps the absolute unilateral 
d sease of the kidney or cpiddymis is not so 
common as thought or the diagnos s is made too 
laic to forestall a sp ead to other parts of the 
genilo unna > t act after operati n 

In the subsequent repo t e si all cite cases 
and chart the res Its of aul p > finding i a 
scries of tuberculous ind viduals and f om the'C 
dm V hat conclusions we may I loi g this v e 
areaware that such data m ibei terp et dco 
tinuously and co clu ns hich are lira n from 
the autopsies must apply onlv to patients d ing 
of pulmonary tuberculosis few of wh m ere 
other than cases ol pulmonarv lubcrculo is fr m 
the beg lining 

In this study we have cl ded i y pa rs oi 
kiln >5 in male pat ents ©bladders 50 lo er 
gemtal organs of the male 71 p rs f kidneys of 
the female and 64 hi dd t be and otarcs 
The discrepant es in the fig es arc d c to the 
fact that p ope sect n g t as not d nc on cer 
tain organs \ it is the s ct on ng was done 
every 5 to 6 mill meters a d susp c us spccime s 
were exam ned m cr sc p callv This method is 
obviously not as complete as Medlar s although 



JIcKEXXA., SWTEANY TUBERCULOUS 

TA.BLE I— ilEN DYING OF AD\ -VNCED PUL- 
MONYUY TDBERCTJLOSIS — IO3 PYIRS OF 
KIDNEIS 


Palholos\ Number Percentage 


Generalized miliary (bilateral) 

I 

I 0 

Locahzed miharx (bilateral) 

6 

6 2 

Hyperplastic (unilateral) 

I 

I 0 

Ulcerative (i umlateral and i bilateral) 

2 

2 0 

Total 

10 

10 2 

TABLE U— MEN DYING OF ADX ANCED PUL- 

MON\R\ TUBERCULOSIS — 70 

PROSTATES 

Pathologj 

Number 

Percentage 

Mikarx and caseous nodular (2 pnmary , 

3 secondarx ) 

5 

7 I 

Hyperplastic nodular (pnmary) (posi- 

tixe also in kidney) 

1 

1 4 

Total 

6 

s 3 

Pnmary m prostate alone 

r 

t 4 

Pnmao in prostate, but secondary in 

X esicles, bladder, and kidney 

I 

I 4 

Pnmary hyperplastic 

I 

I 4 

Total pnmary 

3 

4 2 

Secondary in prostate but pnmary in 

epididymis, \as, and \ei5icle5, 

2 

2 s 

Secondary in prostate but pnmary in 
epidid\Tnis, \ as, and \ esicles but also 

local miliary m kidney s 

I 

I 4 

Total 

3 

4 2 


the onl} difference w ill be m the relatively rare 
organs possessing isolated microscopic tubercles 
In this U-pe of tubercle vre should expect to obtain 
a lower result than did hledlar 
In Table I IS one case of generahzed imliarj^ 
tuberculosis in which the process was extended to 
both kidnejs Six other cases had miliarj tu- 
bercles scattered through both kidneys that w as 
not a part of a generalized tuberculosis but of a 
localized process One patient had a unilateral 
hj^erplastic process that is shoivn in Figure i 
this wiU be described separately as will the bi- 
lateral ulcerative kidney involvement shown in 
tigure 2 

In Table II are charted x anous forms of pros- 
tatic in\ oh ement This makes a total of 8 5 per 
male cases posted The hyperplastic 
nodular is the same case as shown in Figure i 
he primarj tuberculosis in the prostate alone 
''as an isolated nodular tubercle found in a 
case of pulmonarx tuberculosis The 
0 her primary cases showmin Figures 2 and 3 wall 
he gn en in the case summaries 
Secondary invoh ement of the prostate perhaps 
occurs m all adxanced disease of other parts of 
hhe gemto-unnary' tract 
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T-tBLE in — MEN DYING OF ADVANCED PUL- 
MON ARY TUBERCULOSIS — 50 EPIDIDYCiIIDES, 
VASA, VESICLES 

Patholoio \ limber Percentage 


Pnmarx caseous 

4 

S 0 

Secondary , pnmarx m prostate 

I 

2 0 

Secondary m vesicles, pnmary in pros- 



tate 

1 

2 0 

Total 

6 

12 0 


TABLE IV — MEN DYTNG OF ADAANCED PUL- 
MONARY TUBERCULOSIS — 70 BLADDERS 

Pathologj Number Percentage 

Ulceratne (all secondaix) 3 A3 

In Table III are charted the findings in the 
epididymis, xas, and xesicles In the epididymis 
we beliex e exists one of the most common sites of 
infection of the gemto-unnary tract, yet it max 
not be as exclusix e here as is commonly thought 
The bladders shown in Table W and m the 
females appeared to be secondary to inx olx ement 
of other portions of the gemto-unnarx tract 
In Table V are the figures on the kidney s from 
71 female patients The kidney mx'olx'ement is 
about the same m formation and ty^pe as in the 
male with the exception of miliary abscesses that 
were found m 5 cases These, we feel, were xery 
early tubercles that hax e not dex eloped specific 
character \Miy these should show more in 
females we cannot answer The hyperplastic 
tuberculosis was in a colored woman haxnng a 
disseminated nodular tuberculosis throughout 
(tuberculomata) 

In Table VI besides the bladders, already 
mentioned, are the findings of the other female 
gemtal organs Up to the present time w e hax e 
had only one ty'pical case of tuberculous endo- 
metntis This is not included m the table but 
has been a recent finding Table ^ I show s only 
one case haxang a shght inx olx ement of the en- 
dometnum, and another haxnng a superficial 
imliary process on the peritoneal surface as the 
part of a generahzed process 

CASE EEPOPTS 

Case i A unilateral hyperplastic process m a white 
Amencan hax mg a disseminated large nodular tuberculosis 
(tuberculomata) m all the organs The kidney and prostate 
are shown in Figure i The charactenstic picture micro- 
scopicallx IS a diffuse epithehoid and fibrous infltration 
xxuth many granules and cocci presenL 

Cxse 2 C P , No 24732 The essential pomts of the 
history are that at the age of 12 years, patient stated that 
be feU injurmg his scrotum and perns Five years later 
hwmatuna occurred lastmg only half a dax The following 
y ear h$matuna occurred again Smce then it has occurred 
about four times at irregular intervals Last time was 2 
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TABLE A — ttOMEV DYING OF ADVANCED PLl 
MONARV TUBERCULOSIS— 71 MDNT:VS 


r ri logy N bf 
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TABLE \I — WOMEN DVING OF ADVANCED 
PULlfOVARV TUBERCULOSIS 
BIdd Ptilzy N(Pm 

Ul t j 

Ut m t bes fg 

G lued m 1 ry (p m ry k d ey) 5 

Locata d sa f p t m 5 
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A most important /wture 0/ th s case is ihe 
fact that the pulmonary invol ement teemed to 
be a very recent de elopmenl without any calci 
lied lesions It is go ng too far at p esent fo 
cla m that tube culos s was primary in the 
prostate The primary les on may have been in 
the lung 1 jth very sight involvement and the 
seco dary lesion occurred in the prostate then 
the terminal disease occurred in the lung This 
case IS be ng studied more ethausUv ely 
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Fig 2 Pnman gemto-unnan tract tuberculosis of the 
prostate Looking from the postenor part of the bladder 
a, Tuberculous prostate, nght side b, Tuberculous seminal 
vesicle (nght) c Non specific abscess tn prostate d, 
Ulcerative tuberculous lesion in left kidnej e, Slight 
hjdronephrosis m nght kidnev 

C}st 05 cop> was made with an irngatmg cjstoscope and it 
was possible to see that blood was coming from the left 
ureter The haimorrhage stopped temporanlj but started 
after a few hours The hemorrhage was controlled fairlj 
well for the first 24 hours once bv leanng a catheter in the 
ureter for hours The unne was collected from both 
sides The left side showed manv tubercle bacilli while the 
right was straw colored and normal in appearance, and 
negativ e for tubercle bacilh 

Inasmuch as we w ere unable to control the hreraorrhage 
and inasmuch as the other side was free from tubercle 
bacilli, there was no other choice than to do a nephrectom> 
on the left side She was taken to the operating room, and 
the kidnej was quicklv remov ed under mtrous ovide gas 
anEstheaia The patient was agam transfused but had a 
stormy convalescence 

Pathology The kidney showed two tuberculous lesions 
in the superior pole, one had broken into the upper calv ces 
while the other lesion was about o 5 centimeter aw ay from 
the pelv IS of the kidney 

This patient nev er did make a complete recov ety 
Mthough her h-emorrhage was completelv controlled 'he 
developed meningitis and died October 12, 1925 The 
important point in this ca'e is the fact that she dev eloped 
a hKmatuna on the opposite side, 10 dav s before her death 
and on ureteral catheterization showed manv tubercle 
bacilli by direct smear on evamination 

It seems to us that this case makes a v ery good 
illustration of what we have to contend wnth m 
making a diagnosis of unilateral renal tuber- 
culosis Here w e w ere dealing w 1 th a patient w ho 
had been handled bv an excellent urologist He 



Fig 3 Pnmarv gemto-unnarv tract tuberculosis of 
nght epididymis, vas, and vesicles with ulcer m bladder 
at a 

had made aU tests possible tor renal tuberculosis, 
including gmnea pig inoculations and, as stated 
abov e, they were aU negativ e It w as found that 
she had a tuberculous left kidney, and while 
there was no question as to the choice of treat- 
ment, a nephrectomy was done, but the same 
condition soon made its appearance in the other 
kidnev This case reveals clearly the necessitv 
for a close studv of the opposite, so-called 
“normal” kidnev This case confirms ven well 
the work done bv Braasch and others in which he 
found many patients who were found to have a 
tuberculous lesion on the opposite side after one 
kidney had been remov ed 

CVSE4. Mr G entered the Hospital Februarv, 1927 
He was 64 v ears o! age and had all the symptoms of a 
patient suffenng with a hypertrophied prostate On 
rectal evammation the prostate was found large and 
smooth and presented no nodules whatever Cysto^copic 
examination showed the bladder to be normal with a few 
trabeculations present but otherwise resembhnf^ the 
bladder of a man sufi^enng with an enlarged prostate -k 
blood chemi'trv examination was made, and while the 
non protein mtrogen was 46 and the rest of the blood 
chemistrv correspondmgly the same, and the centrifuged 
giecimen showed the presence of no tubercle bacilli, we 
decided to try a retention catheter for dramage 
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TABLE V —WOMEN DYLNG OF ADVANCED PIL 
UONAttY TUBERCULOSIS— 71 KIDNEYS 

P k Ir«y N Pot™ Ift 

C afizerf mil ry (bd t rail . 

Th t nni 1 d b g f m 
nipt ed od 1 pyTam d 1 t b rcl 
th t p df h ped f pi d 
t p t 1 ty 

U> I ed out ly (b 1 t 1) . 6 

Hyp rpf f t b re J 4 
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TABLE \I — WOMEN DYING OF ADVANCED 
PULMONARY TUBERCULOSIS 
Dl dd F <> 1 (y \ Uf Pmn UT 

U 1 t , 

Ut ru t b n 64 

C tized m U ty (pnm ry in k 1 y) 
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A most impo tant feature of this case is the 
fact that the pulmonary ntol ement seemed to 
be a very rcce t development without any calc 
fied lesions It is go ng too far at present to 
claim that tuberculosis was primary in the 
prostate The pnmary les on may have been in 
the lung with ery sight nvol ement and the 
secondary les on occur cd m the prostate then 
the terminal disease occurred in the lung This 
case IS being stud ed more cvhausti ely 
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Fig 2 Pnmarj genito unnar> tract tuberculosis of the 
Looking from the postenor part of the bladder 
i uberoilous prostate, nght side 6, Tuberculous seminal 
' Kicle (nght) c Xon specific abscess m prostate d, 
Ulcerative tuberculous lesion in left kidnev e, Slight 
njdronephrosis m nght kidnev 



cv to cop> was made vnth an irrigating cjsto'cope and it 
vras posable to see that blood was coming from the left 
ureter The h-emorrhage stopped temporanlj but started 
hours The hsmorrhage was controlled fairlj 
u tor the first 24 hours, once bj leav ing a catheter in the 
hours The unne was collected from both 
w show ed man) tubercle bacilli w hile the 

gut was straw colored and normal in appearance and 
negativ e for tubercle baciUi 

nna were unable to control the h-emorrhage 

h->s other side was free from tubercle 

nil °° other choice than to do a nephrectomj 

the I taken to the operating room, and 

quicklv remov ed under mtrous ovide gas 
5tnr™ ^ patient was again transfused but had a 

stOTOj convalescence 

in kidney showed two tuberculous lesions 

whilp one had broken into the upper caljces 

„ I ^ other lesion was about o 5 centimeter awav from 

the pelvis of the kidnej 

klthnf make a complete recoverv 

rip<oi ® “®niorrhage was corapletelv controlled, she 
imnn«^ t memngitis and died October 12, 1925 The 
a t case is the fact that she developed 

and nn opposite side 10 daj s before her death, 

b-inli. , catheterization showed man} tubercle 

o^cuii bv direct smear on examination 


illii this case makes a verv good 

s ration of what we have to contend vvi3i m 
P 1 diagnosis of umlateral renal tuber- 

had tve were dealing with a patient who 

Ben handled bj'- an excellent urologist He 


Fig 3 Pnmarj genito unnarv tract tuberculosis of 
nght epidid}’inis, vas, and vesicles -with ulcer m bladder 
at a 

had made all tests possible for renal tuberculosis, 
including gmnea pig inoculations and, as stated 
abov^e, thej were all negative It was found that 
she had a tuberculous left kidnej, and while 
there was no question as to the choice of treat- 
ment, a nephrectomv was done, but the same 
condition soon made its appearance in the other 
kidnej This case reveals clearlv the necessitv 
for a close studv of the opposite, so-called 
“normal” kidnev This case confirms verv veil 
the work done bv Braasch and others in which he 
found manj patients who were found to have a 
tuberculous lesion on the opposite side after one 
kidnej had been remov ed 

CvSE 4 ilr G entered the Hospital Februaiy, 1927 
He was 64 }ears of age and had all the s}'mptoms of a 
patient suffering with a hvpertrophied prostate On 
rectal exammation the prostate was found large and 
smooth and presented no nodules whatever C}'Sto=copic 
examination showed the bladder to be normal with a few 
trabeculations present but otherwise resemblmg the 
bladder of a man suffering with an enlarged prostate 
blood chemistrv examination was made, and while the 
non protein nitrogen was 46 and the rest of the blood 
chemistrv corresponding!} the same, and the centrifuged 
specimen showed the presence of no tubercle bacilli, "we 
decided to try a retention catheter for dramage ’ 
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DEOLCTIOVS 

The principal feat res of this stud> ma) be 
stated rather br eflj Most important is the fact 
that there seems to be a sharp diffe entiahon 
betttcen the genito-unnar) ntohement as a ter 
minal p occss t the pulmonar. tuberc losis and 
the p cess that man fests itself pnmanl> in the 
genito unnarj tract The/ormer tsnea Ival ats 
miliar\ and b lateral and rarel> requ res $u g cal 
inter ention The h>'perpla$tic l>T>es (those 
associated ith a generalized n dular tuber 
cul s) mav be un lateral tut are not f l-el> t 
requi e surgical treatment because s chattpeof 
tuberculosis is rather progres ive at am stage 
and n l easily ame blc to an\ kind of t eatmeni 
The othc group is th one f most importance 
f om a surg cal standpo nt Such les ns must be 
grouped into urgical an 1 me lical but this classi 
hcatj n j a di/T cult cl meal problem No do bt 
ma ) cases are d stinctlj surg cal b t the surgcr> 
must be don at a oppo tune t me a d the meth 
od adapteil to the Upeof d sease On the«c factors 
depend the oufe me / treatment 

It ara Is I itle to r mo c a kid e\ a d Ic e a 
badb infected prostate t affect the ppo ite 
side ortorem %e an ep di Ijmis a die ea n 
fected vm nal se^cle Not infrequently there 
occurs a lube culos s rarely of the pro tale 
Either f these processes sh uld be cl ag osed 
earl\ an 1 remo ed bv an perat o an 1 th 
perati n should be s IT entl\ fcfloelmm 
ate all of the foe of infectio dtisd at ail 
The opcrali n o the ep itiym sh II i»c 
d nc W re the sp ead caches the escles other 


wise \-ascctomy and perhaps prostateclom 
should be done To lease an infected prostate 
means that the spread ill cont uctoiheothe 
sde and pe haps to the kidney eientualh 

There are also times when o e kidney i re 
•noted when It has been decided that a oppe te 
kid e> is negal e ly to fi d that there is n 
thesupposedly normalkidney an end sed caseous 
tubercle that ruptu es later A defn teh e tab 
I shed advanced unilateral tuberculosis of the 
kidney must be rem ed b t it sh uld n t be 
d e until a pa staking study of the other Ic 
has been made 

We be) e e that tuberculosis of the p state s 
more common than the Iitc at re would lead ts 
to belie e 

CONCLUSIONS 

In a report n the autopsy fid s in 174 
patents dying of pulmo ary tuberculosis the 
genito urinary find ngs reveal 

1 The kidney is affected m 103 per cent of 
the male and 8 8 per cent of the female pane U 
a d the tuberculos is miliary b lateral and 
inoperable in most of the cases 

2 In some instances only ne k dney is in 
'ojvcd in the presence fa general «d dissem 
nated large lar tuberculosis al in perable 

3 No operabl k dney les ns we e fe nd m 
th s senes of patients dy ng of p Imo ary tuber 
cufosrs 

4 Operable tube c losis f the k dney is m e 
likely to be f und m patients havi g e trapul 
monary lesion 0 inpatients ithmnorfoc in 
the lungs 

5 Primary genito-unnary tract lubcrcu! is 
nvoUed the ep d dynn s m 8 o per cent of ca es 
TTi s tyT^c is operable if operat on do c earb 
The e tent of the operation depe ds on th 
amou t of spread f the d sease to ll c the: 
part of the genito-ur nary t act 

6 Primary tubercu! sis f the p ostaic oc 
cu ed m 4 2 per cent of these patient Th 
d se se IS pe haps more common than the epo is 
I d cate 

Acli caJreport scit d of 1 hat appeared tole 
a p m ry pr stat c tul e culos s ( eferabl t the 
g to-ur nary tract) \ cl n cal report is als 
aied to show the sk enta led n rem ving a 
tubercol us kidney with a negative ppo^te 
kid ev 
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RIGHT P\RADUODE\AL HERNIVi 


FD^\ VRDDOWOLE MD 

A di S rnDiwIlpl. 

P ARADUODEN hernia I the term g en 
to hern as ab ut the duodenal jeju al St 
ure wh ch come under the classihcati n of 
intra abdominal or retropenfoneal hernias Thej 
are rare and ha^e never been diagnosed c]inicall> 
Thej are characten ed b\ the protrusion of ab- 
dominal contents through a congenital or anom 
alous opening \ h Ilj nithin the abdomen 
Paradu denal h rnias are f two tj-pes right 
and left Th rtv four of the nght and lo^ of the 
left haie been recorded in the I terature Of the 
34 rcco ded ca es of right paraduodenal hern a 
7 came to operation the remaining 17 bein 
found at autops} Of the 17 operated upon there 
eredrecovenes and ii deaths Mj case makes 
th thifiv ffthreported the eighteenth that came 
to operation and the seventh recover> 

The origin of all these intra abdominal or retro- 
pentoneal hernias is consdered to be at v arc s 
points in the ab )omi al cav it> w here rud mentar> 
fossa: a e found Mo^n han describ $90! these 
fossa; about the duodenal jejunal flexure in v hich 
internalhemiama) befound The most important 
are the superior and infer paraduodenal fold 
and the tosss of Ualdejer and of Land ert 
The e are numerou iheones concerning the 
fo mation of folds and fossx about the d odenum 
W aide) er considered the elev ation of the penlon 
cum bj blood vessels t be an important factor 
Toldt e plained the fossa: as phvsiologic adhc 
sons Other the nes a e ernbr>onic origin as 
late descent f the cicum formation f pockets 
during intestinal rotati n fo mat on of fusion 
folds in fetal i Je and failure of the root of the 
mescnler) t unite uh the posterior abdomi al 
wall Thi latter theor) was advanced bj Moj-n 
han a d 1 accepted b) most modern wTiters 
Tlie fossa f I^ncUcrt (Pig 3) is the space be 
neafh the fold resulting from the union ol the thin 
ava cula peritoneal fold forming the superior 
and in/enor parad odenal fossx Th s fold c n 
tains al»ut s mill meters f m ts free edge the 
inferior mesenteric ein a dab anch ol the left 
colic artery The onfict of th f ssa looks lo the 
nght and hern auon int it pr gresses upward 
uiwanl to the left and ret oper t neall) Tbs 
represents a left paraduodenal hern a and is by 
far the most common tyTc . , 

Moynihan describes the fossa of Ual leve s 


F \ CS Dm TT vf 0 
Uot S fra Pr d tl I 

lying in the frst part of the mesojejunum 
bounded m front by the supenor mesenteric 
artery and beh d b\ the lumbar vertel ri The 
fos a so formed lies to the right f the bodv and 
Its onfice opens to ard the left The peritone m 
of the left leaf of the mesenterv Jmes the f issa 
that of the r ght covers the bl nd end and is then 
continued directly into the posterior pvnetal 
peritoneum A forcible enlargement of the fossa 
uid then result in a lean g up of the layer of 
peritoneum 1 ng the posterior abdominal nail 
The most comm n fold and fo sa: are the 
super 0 and inferior paraduoiJenals These f Id 
are composed of thm nonvacular jientoneal 
membranes pas ng late ally from the b el to 
the poster or abdom al wafl (F g 3) 

In conside g the or gin of the right para 
du denal hern a Nagel of the Mayo Cine 
states It has n I been deli telv e tabi hed 
since It has not been obs rved m the early ani 
progressive stages b t that nearly all ob eners 
agree that the condition represents a t ue hernia 
ton of the 1 testinesi i iheo e or the other of 
the loss® about the d odenojejunal flexure that 
a kno ledge of the embryology and anat my of 
these foss® is essential to the pr per un Icrstand 
ing of these tyTves of h rnia a 1 that the entire 
subject has been needlessly complicated and c n 
fusw by d Here t names attached bv vanous 
investigators to identical structures this n men 
clalu e being no doubt d e lo the wile normal 
anations m size shape an 1 m r anat rmcal 
details of the pento cal fold in th region 
Nagel Mass andMcIndoec sderal w r 
mfenor pa aduodcnal fossa to I c the s te of ngm 
of some nght paraduodenal hernias but 1 not 
deny the possibility of right paraduodenal hernia 
occumng into the fossa of Maid ycr hich 
Moytuhan considers IS a) a\srespo ibleloithe 
development of this Ivpc of hernia 

Moynhan lays d n the folio ang coniLUo s 
asinvanably prcscntinnghtpara luod nalherma 
1 The sac occup cs at t rsl at a v rate th 
nght half 0/ the ab lominal canty lying beh nd 
the ascend ng and Iransv erse mesoc Ion 
» The onfee is s mated boh d ani I the 
left of the sac on the lumbar erlebra 

3 In the anterior margin f the sac there 1 es 
ther the s per mese t r c artery or a c n 
iinuation f u— the ileoc I c artery 
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Fig I Right paraduodenal hernia, resulting m a large 
mass occupjmg the greater part of the abdominal cavity 
The mass, consisting of most of the small mtestmes and 
mesenteij, is coiered bv postenor panetal peritoneum 
which has been stripped up and lifted forward The fore- 
finger of the right hand is seen entermg the hermal opening, 
rather high up and postenorl> on the left aspect of the 
mass The finger was easdj \ isible through the transparent 
peritoneum The drawing is semidiagrammatic m that the 
mtestmes were not visible, as m the drawing, through the 
peritoneum co\ ermg them To the lower nght hand comer 
IS seen the relative size and position of the abdominal 
mcision 

Broesike emphasized a fusion of the first part 
of the jejunum to the postenor abdominal wall 
■which he found in two of his subjects and which 
he beheved to be essential for this type of henna 
This condition has also been observed b> others 
MojTiihan makes this the basis for a dimsion of 
nght paraduodenal hennas into tw o types, calhng 
those in which the jejunum is adherent “herma 
mesentenco-panetalis parajejunahs,” and those 
in which It IS free, “herma mesentenco-panetahs 
paraduodenalis ” 

Edmund Andrews calls the term “duodenal 
herma” a rmsnomer and considers the condition a 
congenital anomaly due to impnsonment of the 
small intestine beneath the mesentery and the 
dev eloping colon, and states “the ■view that these 
small pentoneal pouches of which there are hun- 
dreds scattered throughout the abdomen are the 
origin of these hennas, is absurd and grotesque ” 
He asks “How can an j one conceive of a force 



extended from the left surface of the first 3 or 4 inches of 
jejunum to the left side of the base of the transv erse meso 
colon This membrane pulled the jejunum to the left and 
fixed It to the postenor panetal wall The lower edge of 
the membrane was v er> firm and formed a ngid neck of the 
hemial aperture In the upper left comer is shown the 
conditions resultmg from the division of the adv entitious 
membrane The first few inches of the jejunum actuallv 
flapped to the nght, and the left aspect of the mesentery 
of It, and the portion of the postenor abdormnal wall with 
which It was m contact, were devoid of pentoneum, tins 
latter combmation of factors resulting in a congemtal 
aperture which accounted for the ongin of the hernia 

which would, once begun, practically always con- 
tinue to act until all the guts had been segregated 
into a sac, ev en w hen the remainder of the bellj 
is empty ?” In support of his belief, are the follow 
mg statements 

1 Differential pressure is utterly lacking wath- 
in the abdomen so that any vis u ietgo to account 
for the formation or grow th of such hermas is 
totally absent 

2 There are hundreds of similar folds and 
fossae m the pentoneum, many of which are of 
greater size and are practically never the site of 
such herma 

3 In all but a v^ery small rmnonty of the cases 
reported, the degree of hermation has been total 
or subtotal 

4 A case of total herma in a new born infant 
was reported (Left duodenal herma of Vogt ) 
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5 The lerniated viscera an nete anvtfiinff 
but small bowel The presence of omentum has 
never been reported 

6 In man> cases there has been an almost um 
% ersal gro\ ing together of content of the sac 

So far not a single case of right paraduodenal 
hernia has 1 cen d a^n sed before operation or 
necropsj It nia> be obser ed at any age the 
youngest patient bei g that of Paton age $ 
m nths the oldest reported b} Rose a n man of 
68 years There were at males and 3 females in 
20 ca es the see is not noted 

The great maj rity ere operated upon f r 
symiptoms of acute obstruction which may folio 
several similar attacks or cxrcu suddenly in a 
p e ou ly healthy patient In the more chron c 
tvpc the symptoms ha e been 1 kened to those of 
chiom d odenaf ulcer but they resemble rather 
those of chronic duod at ileus In others the c 
may be more or less severe pers stent pain with a 
1 ttle or m t ng as m chr b t uction 
Lastiv the cond t n may remain symptoroJess 
and be f n 1 at necropsy 

The most mjwrtant phys al g s arc 

1 \ miting h ch may be s t> r absent 
e en hen bstru u scompfele If ninuel 
the omitu ill cons t mainly of bile There can 
be n regurgitation of mall intcslm 1 contents 

2 \ I bic pensla! is— a sign of chro b 
Irucl n occurn g n the bo cl abo e the te 

of c nstnction 

3 I alpabtc s ell ng Th the most mpor 

lant d agnostic gn hen p csenl It 1 1 

jmbed b\ mhan as a | alpable 1 f te 
resident mass which lies at frst to the nght an f 
lower part of the abdomen b i spre ds Inally 
over almost the wh le abdom nal ca t> On 


aucultaton distinct gurgling sou d mav be 
heard anyv here o er the t mor 

4 Result of N. rav evim atjon (1) When 
there is no obstruct on the colon may be sho n 

ccupying the left half of the abdom n ith the 
cols of small infest nc to the rght (s) UTien 
there is chron c obstruct on of the affere t Icup 
the N. ray piclu e v II be similar to that fo nd m 
chronic duodenal ileus nameU dilatat nofifie 
stomach and duodenum ith delav 1 emptying 

5 Toxxmia and collap e These vary ac 0 d 
ing to the mtensitv of the acute ob C ct n an f 
the amount of small i test e stra ulated 

The treatment of this condition should be 
surgical operat n be undertak n at as ea 1\ 
a stage as possible The mortality 1 undoubteily 
influenced by the same hclors that go c n intes 
t nal obstruction due to other cau e but in 1 
the same segment f the al mentary canal The 
presence of important vessels m the neck of the 
sac ( n the ca e of left paraduodenal hern a— the 
inferior mesentenc ein a d in the case of nght 
paraduodenal hern a — the supen r mesenter c 
artery) should be co slantly borne n mmd 
WTicnever possible the sac should be ablated or 
Its mouth closed The postope at e care 11 
s m lar to that folio 1 g 1 leslinal ob iruct ti 
due to other causes 

Folio mg IS th port of the a th r a case ( 
an inca cerated nght p raduoden \ hern a taw 
ing an acute iniesiinaf obstruct on 
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mabties The abdomen iras moderateh dktended through- 
out No masses of peristaltic tva\esw ere au'ible Thereisas 
generalized tenderness and rigiditj throughout which was 
mo t marked in the central part of the abdomen \ rather 
indefinite mass seemed to occupa almost the entire central 
part of tlie abdomen, but on account of the ngiditj and 
oistention, one could not be po^itia e about this Ausculta- 
tion reaealed notlung abnormal, such as gurgling, etc 
Temperature at the time of admission and examination 
was lor degrees F , puLe, go, respirations, iS The white 
blood cciL numbered 24,000, pola morphonuclears, go per 
cent The unne aa as normal 

A diagnosis of acute intestinal obstruction aras made, 
either the result o: intussusception or a olaadus, the diag 
nosis bemg based on the presence of a mass in the abdomen, 
together with the passage of blood during the afternoon 
Ofcralwn The abdomen was opened through a nght 
rectus incision just beloaa the lea el of the umbilicus The 
anpendix was found m its normal location but it presented 
a markedla kchTmic, puttj-hke appearance The cmcum 
was al«o contracted and ischaimic in appearance Eaplora 
tion reaealed a large rounded mass occupjang the entire 
center of the abdonunal caaatj, as hereupon the incision 
was enlarged upavard and doasmsaard, untd it avas about 
7 inches in length The mcision was spread ande open 
with retractors, thus disclosmg the mass (Fig i) which 
was found to be castic and aerj tense throughout and 
coa ered with fat laden peritoneum Antenorlj , the mass 
aras pracbcalla m contact anth the parietal pentoneum 
oa er a large area On the nght it extended to the ascendmg 
colon, aboa e It reached to the transa erse mesocolon, on the 
left It “bulged” well oaer toward the descending colon, 
while below it extended almost to the promontorj of the 
sacmm No cods of small intestme were seen 
The entire large colon was ischxmic and contracted The 
ascendmg colon was pulled to the left and the nght kidnej 
was palpated and its outline ansualized through the 
pentoneum to the nght of the ascendmg colon The 
nature of the mass and its ongm could not be determmed 
for a considerable interaal, regardless as to how I ap- 
proached It, as it was attached to the postenor abdominal 
panetes o\er a large area and was quite fixed in position 
1 felt that I w as deahng with a retroperitoneal condition — 
a pancreatic o st or a mesentenc cj st bemg the uppermost 
diagnoses in m> mmd Fmallj, after manj unsuccessful 
efforts to detenmne the real nature of the condition and 
when I V as about to open the presentmg surface of the 
mass, mj nght forefinger entered an openmg, which 
seemed to be ihf mches or so in diameter, high up on the 
left aspect of the mass and to the left of, and about on the 
le\el with, the second lumbar aertebra (Fig i) The out- 
Ime of mj finger was vasible through the pentoneum 
coa ermg the mass I then realized that I was deahng with 
a paraduodenal herma and that the mass w as made up of 
practicallj all of the small mtestmes and their mesenterj 
The nearest coil of small intestme at the low er half of 
the hernial opemng was then grasped and bj pulUng down 
and to the left, the small mtestmes with their mesenteia 
were easili remoied from the sac and restored to their 
normal position m the abdominal caiatj There were no 
adhesions between the coih of mtestmes, and thcj were 
markedh contracted throughout As the\ \ ere pulled 
down and out from the sac, there w as a marked difference 
noted m their color, some portions bemg \ era dark purphsh 
and mottled, avliile others were markedlj red and injected 
W hen the proximal part ot the jejunum was reached, con 
'iderable pull was necessarj to hberate it, but when 
hberation was accomph-hed, it was found that the mtes- 
tmes had been pulled from under a firm fibrous membrane, 
which extended from the left surface of the jejunum over 


a length of about 2?/ inches, to the left side of the base of 
the transv erse mesocolon (Fig 2) The lower edge of this 
membrane was a erj firm and dense and formed the neck 
of the hernial sac This band of tissue was broken up 
between the thumb and forefinger, with great caution, 
since I realized that either the supenor mesentenc arterj 
or some of its branches, or the infenor mesentenc vem, 
might be intrmateK involved in the neck of the sac It 
was then seen that the band of tissue had been bmdmg 
down about the first 3 or 4 inches of jejunum with its 
mesenterj to the postenor abdominal wall and v hen the 
band was divided, the jejunum actuallj flapped to the 
right as though it had been under considerable tension 
The left surface of this portion of the jejunal mesentery 
was found to be dev oid of pentoneum, the jejunal v es'els 
standmg out pronunentlj in the mesentenc fat (Fig 2) 
Also, the postenor abdonunal wall to which the jejunum 
and its mesentery had been bound down, had no pentoneal 
covenng In this region there was a small amount of 
milkv fluid which had the appearance of chvle 

The conditions, as now revealed, made it evudent that 
this anomalous openmg or aperture m the pentoneal inv est- 
ment of this part of the abdommal cavitv allowed the small 
intestme to progress to the nght, retropentoneaUj , and 
under the supenor mesentenc artery, stnppmg up the 
pentoneum of the postenor abdominal wall as it pro- 
gressed, once a knuckle of gut had started to mvagimte 
under the hernial rmg desenbed, until practicallj all of the 
small mtestmes and me<=enterj were retropentoneal and 
formed the mass I behev ed that I had rid the patient of 
the possibilitj of a recurrence of the hernia, for I had 
destrojed the anomalous membrane and hermal rmg, so 
no attempt was made to do anj-thmg further, m fact, it did 
not seem possible to do anj thmg further, and the abdomen 
was closed m laj ers without dramage 
The patient made an unev entful recov erj , the pulse and 
temperature were normal wnthm 24 hours after operation 
There was no postoperabve vomitmg, distention, or anv 
other untoward condition The bowels functioned nor- 
mallv throughout the remammg stay m the hospital The 
patient was discharged as cured on Sundaj, Maj 2, igzfi, 
13 davs after operation The patient has been seen sev eral 
times a j ear for the past 4K j ears, and there is no evudence 
of anv return of the hernia, nor are there anv mtestmal" 
sjmptoms which would make one suspicious of same 


COhCLTJSIONS 

The case herein reported presents the foUowing 
unique and interesting features, considering aU 
the divergent views and contentions that exist 
concerning these paraduodenal hernias 

I It represents a right paraduodenal hernia 
the ongm of which was verj obvuous m that there 
was a congenital anomaly of the normal peritoneal 
mxestment of the abdonunal cantj in the remon 
of the jejunum, this anomalv consisted of (i) The 
left surface of the mesenterj of the first or 
4 inches of jeumum and the postenor abdonunal 
vail vnth which it was m contact, devoid of 
pentoneum, with a resultant opemng or aperture 
pentoneal mvestmeat which could 
and did aUow the escape to retropentoneal posi- 
Uon of the mtestmes and them mesentery (2) A 
hemal rmg which was formed bv the lower edge 
of the firm fibrous band which extended from the 
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left aspect of the jejunum to the left base of the 
trans\erse mesocolon and once a knucUe of gut 
had started to in\’aginate under this nng pen 
stalsis cau^d the whole intestine ultimately to 
assume the retroperitoneal position (In contrast 
to these findin’s Ragel states that the ong n is 
not definitely established assuch hernias ha\c not 
been observed in the earh pro^rcssi e stages ) 

2 There las present nhat Broeske empha 
sizes m the ongm of these hernias and what he 
foundintwoofhissubjects namelj ftisionofthc 
first part of the jejunum to the postenor abdonu 
nail all and whichhiojmhan classifesas henua 
mesentenco-par ctalis parajcjunal s 

3 Whereas ISa el and nearly all obseners 
agree that the condition represents a true hernia 
tion of the intestines this was not so in the 
author s case as almost the entire small intestine 
and mesenterj had escaped into a retrope itonea) 
pos ti n through the congcmlal defect m the 
peniooeal lining of the abdommil canty there 
being no sac of peritoneum forced ahead of the 
intest nes The Mstenor paneul peritoneum m 
the right half of the abdomen form^ a sac for the 
intestines as a result of havin been stripped from 
the postenor abdoouna) i all and hft^ fomard 

4 Th lifting up of the posterior panetal 
pentoneum resulted in the ascending colon beino 
pulled to the left to liie extent that the nght kid 
ciey as palpable and it outline visible thro gb 
the peritoneum to the right of it 

5 Uhcreas Edmund Andre s contend that 
the ttf m duodenal hernia is a enisn mer in 
that d flcrential pressure i tterl) lacking tithm 
the abdomen so that n ale gc to account for the 
formali n and growth of su h hernias is totally 
absent in thi cases ch conditions ereunneces 
sary as there as no sac forced ahead of the ntes 
tines Also there we e no adhesions o pro vtog 
together of the contents of a hernia which he 
da ms were found n many of the reported cases 

6 In one respect t differed from the condi 
tions as laid do -n b> M ynihan wh ch are nxan 
abl) present m right pared odenal hernia m that 
th supenor me>enicnc arte y as not *een or felt 
m the anteno marj, n of the sac befo e the hernia 
wasreduced Th scon ht on could n tbepresent 
in this ca.e as the f rst part f the jejunum was 
pulled over to the left and fused to the posterior 
abdominal wall and in the f rmauon of a hernia 
the intestines had to pass under this porPon f the 
iciunum before passing under the s pen rmesen 
tenc artery and Its branches Howe er although 
notscen thesupenormesenter cane/ymuslhave 


occupied a position in the antenor part of the 
neck of the hernia as the intestines had to pia 
posteriorly to it to assume the retropentoreil 
posiPon X hich they finally reached 
7 The other two conditions laid do a hi 
Moynihan namely (i) the hernialsacoccupim 
pnnapdly the right half of the abd men aaf 
lying behind the ascending colon mJ (j) the 
onfice s tuated behind and to the left of the sac 
and on lumbar \ertebre were present in thi case 
S The caicum appendix and ascend ng cofo 
were ma kedly contracted ischxnuc and p tt\ 
like in cons stency and color x hich mu t be « 
plained by their blood suppli bein interfered 
xnih due to the torsion of and traction on the 
root of the superior mesentcnc arten and its 
branches by the rotation posteriorly aro nditanl 
to the right of practically the entire le th of 
small intestine and mesente y 
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THE SELECTION OF GASTRIC 
ULCERS FOR SURGERY 

I N our eIldea^ or to improve the statistics of 
operations for carcinoma of the stomach, 
surgical attention has very naturally been 
directed toward gastric ulcer as a causative or 
at least a suspiciously asso aated lesion There 
IS a -veiy- natural and distinct tendencj to 
assume the position that duodenal ulcers with 
their lack of danger of mahgnant degeneration 
may be safely submitted to a tnal of non- 
operative measures, but that all gastric ulcers 
are at once surgical This position is as- 
sumed because of the danger of overlookmg 
a mahgnant lesion m an ulcer, because of the 
mcorrect assumption that they are less readih 
healable than are duodenal ulcers, and because 
of the assumption that they are forerunners of 
mahgnancy 

Dr Sara hi Jordan has instituted a diag- 
nostic pohc>’^ which has proved of great satis- 
faction m this dime, to the surgeons and 
gastro-enterologists ahke, in helpmg to dis- 
tmguish those borderhne gastric lesions im- 
mediately requinng surgery from those which 


may be treated by non-operatne measures 
mthout fear of the development of mahg- 
nancy 

For a penod of one to two weeks the patient 
is kept under obser\mtion in the hospital 
During this time he is given most accurate 
and painstaking Sippy neutrahzation treat- 
ment The procedure is earned out only in 
those patients m whom the question anses as 
to whether or not the lesion is a chrome gastnc 
ulcer, an early caremoma, or a gastnc ulcer 
with associated mahgnanc}' As long as the 
frequent fluoroscopic evaimnations show that 
the defect in the gastnc outhne progressiv ely 
improves, and as long as the sjmptoms im- 
prove and occult blood disappears from the 
stools, no operative procedure is advised If 
the defect m the X-raj picture completely 
and persistentl> disappears with the result 
that the part at which the lesion was present 
becomes soft and flexible, and the penstaltic 
wav-^es therefore readily pass through this 
area — and this can be accomplished m a great 
many of the cases — surgeiy' is not advised 

If the defect as demonstrated vnth the 
X-ray cannot be made to improv^e, if it cannot 
be made to disappear completely, ev en if but 
a small dimple persists after almost complete 
disappearance, surgerj’- is advised This is 
especiaU}'^ true if symptoms persist and occult 
blood contmues to be present, and ev^en when 
these two latter entena are not present and 
the defect has onlj'' incompletely disappeared, 
it is advisable to operate, smee the lesion is 
then obviously either frankly mahgnant or a 
non-healable ulcer 

The plan thus briefly outhned has been 
employed m this chmc m mnety-six cases of 
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gastric ulcer suspected of malignancy and has 
heen found to be of real \alue Tor a plan 
which removes all i,astfic ulcers m onler to 
eliminate tho e m vv hich carcinoma may occur 
(certainly not over ten per cent) the method 
substitutes a scheme whereby one may segre 
gate borderline gastric lesions into those which 
are at once justifiably surgical anti tho e 
which are justifiably and with reasonable 
«afety non-operatjvc The procedure ehmt 
nates exploration for the borderline chronic 
gastric ulcer suspected of malignancy which 
does not posse s obvious and visual evidences 
of malignancy at this state Exploration re 
suits only in resection Once the abdomen is 
tpen who has the courage to close it and say 
that there is no malignancy in a chronic 
calloused gastric ulcer even when there are 
no obvious metastatic glands or definite pen 
toneal plagues’ 

This plan has renderc I us much mental 
comfort Our conscience has nev cr been quite 
dear m doing »uch a serious operation os 
partial gastrectomy for all gastric ulcers in 
order to be rid of the dangerous few but w hen 
after this plan of selection one undertakes par 
tial gastrectomy mtb Us certain nsks ones 
conscienee may be dear for he feds that his 
advice is justifiable Fr.v\k H LAirEV 

SURCICAL CON SCIFJCCL 

S URGICYL conscience I the measure of 
a complete semce to the pst/ent and is 
the result of humanizing all the aid 
available through saentitic procedure It 
contnbule intuition and courage in forming 
judgment for it should be remembered that a 
duty still remains after the judicious apf lica 
lion of every diagnostic and therapeutic mca 
sureoffercilby modernsaenti/icsurger) Com 
plclc as eve records may be a maturesurgeon 
at times cannot make a correct diagno u 


from a review of the record unless he al 
makes a dinicil examination of the paiuni 
\ cars igo surgical judomtnt lacked sadJi the 
basic principles afforded by complete patho 
logical findings Today however it might be 
said that these two factors have become re 
versed m importance because of the ovtr 
emphasis of the value of laborUory fin Imgs 
It requires a surgical conscience to be able to 
make the diagnosis of a surgical con Iitton 
without waiting for a prolonged clinical study 
which might make an accurate pathological 
diagnosis possible but would senou ly inter 
fere with the patient s chances for recovery 
The term surgical condition seem to b 
a more rational nomcnchture thin the word 
ctploratory operation For instance in the 
presence of acute abdominal conditions we 
have found that in 584 cases in which 
operation was done within the first 34 hours 
vrith no mortality the errors in patholo ical 
diagno IS were ten times those which were 
made \ hen operation vias delayed 48 hours 
and the mortality was consi fcrabic even 
though the errors in making the diagno is of 
suigical condition v ere practically ml 
The master Trench surgeon Taurc in a recent 
address in Science and Conscience in 
Surgciy says But we know also that il isa 
serious thing to do nothing and that a loo 
comfortable conservatism is very often more 
dangerous than the thing which the weak and 
powerless call boldness When the surgeon 
condones a negative mistake his consnenfc 
should be revived for surgical eJurage is not 
incompatible with surgical con ciencc which 
IS so often called upon to make a choice be 
tween unavoidable evil \t limes it 1 ne 
ccssary that the surgeon ask hinistlf what he 
V oultf wish done were he in the pa tient s place 
Citing patients 1 hat they ivafltinadouM 
ful case under the guise of correct midiful 
procedure violates conscience 
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In this age of economic stress, the surgical 
conscience is being put to tbe test of reckomng 
with phases of surgical actmties which here- 
tofore ha\e been ignored Today physicians 
in general must reiuse certam economic 
policies, for instance, thej must endea\or to 
reduce oierhead e’cpenses and to attain a 
more equitable adjustment of charges while 
at the same time thej must maintain scientific 
efiicienc} — ^all of which works toward an in- 
direct benefit to the patient With better 
busmess methods the surgeon with a good 
conscience wnll maintain an eqmtable income 
and a satisfied clientele if he reduces the 
number of those imdeserving delmquents 
who are not entitled to chant}’’, for he 'wdl 
thus save the necessity of oiercharging the 
well to do — a procedure which has invited 


unpleasant cnticism of the profession as a 
whole The percentage of the wealthy m the 
clientele of the ai erage surgeon is becoming 
smaller and smaller Economic policies m 
every hne require readjustment Conscience 
should lend a s}mpathetic ear to the great 
self respecting middle dass, for now as never 
before do they dread the expense of illness 
more than the ordeal of surger}- and wtH e% en 
hazard health and life rather than incur a 
debt that cannot be paid A popular author 
in his “Prayer of the Physician” says “Give 
me money, not so little that I caimot have the 
leisure I need to qualify into my semce, not 
so much that I shall grow’ fat m head and 
leaden in heart and sell my sense of rmnistri’ 
for the flesh pots of indulgence ” 

R M Harbtn 



MASTER SURGEONS OF AMERICA 

WILLIAM Hi:W\ CVRMALT 

O N Julj 1/ 1929 WHliamll Carmaltdied a fen weelws short 0/ the age of 
g^iears IlenasbomofQuaterparcnta^emFnendsMi/c Pennsjhania 
on \ugust3 1S36 andhisIifctiraespanRedtheintroductionofanxstbesa 
theonentationof surgerj around pathology the distovery of antiscp is thedc 
velopment of asepsis the growth of the entire held of modern surgery and tbe 
establishment of medical teaching under luinersitj auspices 

Brou ht up on a farm he pursued his elementary education at boarding, schools 
and did not fi* upon medicine as his profession until he was 2r >earsof age He 
then studied for 2 jears with the Doctors W^man at Cambndge transferring at 
the end to the College of Ph^siaans and Surgeons m New 'Vorl. City from \ hich 
he graduated with the class of 1801 It was at this tune that he came und r the 
inspiration and guidance of Dr John C Dalton the eminent professor of phjsi 
ologj there an assoaation that undoubtedI> influenced greatly his subsequent 
career Thi period of training was completed by an intcrneship at St Lukes 
Hospital following wfiich he enpaj,edm general practice in New lorLCitj until 
1869 serving for a time with the Union forces in the Civil War 

His bent was very defmitelj toward ophthalmolocj and daring the latter 
portion of this penod he was su/geon lo tbe Hen 'iorX Tye Dispensat} and 
ophthalmic surgeon to tbe Chant> Hospital on BlacLw ell s Island In 1S64 he 
beuimc a chirter member of both the New \orL and the Amencan Ophthalmo 
lomcal Societies That this earl> specialization did not narrow his field of vision 
IS sho V n b) his subsequent career m fact at the same penod he w as acting as a 
Commissioner of the Is ew ^ ork State \gncultural Soaety and studj infectious 
abortion in cows concerning v hich he drew up an authoritative report 

Not content with thes au piaous beginnings and searching for a more thor 
ough preparation for his undertaking of medicine he gave over his practice in 
iSjOand went to Germany where he stu lied forsome4>ears Under Slnckcr and 
\\alde%ee going with the latter foSfrasbouigat close 0/ the Tranco Prussian ^^a^ 
He acquired 1 thorough under tanduigof pathology and a know led eoftheCer 
manicmedicalliti-raturewhicbsenfdasabackgroundforhisleachingan 1 practice 

In XS7O he opcneil an office in Ncvt Haven again as an ophthalmologi t and 3 
) cars later was made professor of ophthalrrtologj andotologj in the ^ ale "Mefli 
cal School In 18S1 the chair of surgeiy having become vacant he was trans 
ferred from the spcaal into the larger feld which he was to adorn for over 35 
jears Like Smds his advancing jears found hun constantly broadening Irs 
activities rather than undergoing the customary shrinkage of interests 
aS4 





MASTER SURGEONS OF AMERICA 

WILLIAAI HENRY CARAtAIT 

O NJuIj I, 1929 \\illiamH Carmaltdied afcw weeks short of the age of 
94>ears He wag born of Quaker parentage mFnendsville Pennsjhania 
on'\ugust3 1836 andhislifctimespanncdtheintroductionofanajsthesia 
the orientation of surgery around pathology the discovery of antisepsis the de 
velopment of asepsis the growth of the entire field of modem surgeij and the 
establishment of medical teaching under unnersity auspices 

Brou ht up on a farm he pursued his elementary education at boarding schools 
and did not fix upon medicine as his profession until he was 21 years of age He 
then studied for 2 years with the Doctors Wyman at Cambndoe transferring at 
the end to the College of Physicians and Surgeons m New iork City from which 
he graduated with the class of r86i It was at this time that be came under the 
inspiration ind guidance of Dr John C Dalton the eminent professor of physi 
ology there an association that undoubtedly influenced greatly his subsequent 
career Thi period of training was completed b> an mtemeship at St Lukes 
Hospital following which he engaged in general practice in New York City until 
1869 seiwnng for a time with the Union forces in the Cml War 

His bent was very definitely toward ophthalmology and during the latter 
portion of this period he was surgeon to the New \ ork Eye Dispensary and 
ophthalmic surgeon to the Chanty Hospital on Blackwell s Island In 18(4 he 
became a charter member of both the New lork and the Amencan Ophthalmo 
logical Soaeties That this early specialization did not narrow his field ol vision 
IS shown by his subsequent career m fact at the same period he was acting as a 
Commissioner of the N ew 'i ork State Agncullural Society and studying infectious 
abortion 1 1 cows concerning which he drew up an authoritative report 

Not content with these auspicious beginnings and searching for a more thor 
ough preparation for his undertaking of medianc he gave over his practice m 
1870 and went to Germany where he studied for some 4 years under Strieker and 
Waldeyer going with the latter to Strasbourg at ctoseof the Franco Prussian War 
He acquired a thorough understanding of pathology and a knowledge of the Ger 

mdmcmedicalhteraturewhichservedasabackgroundforhisteaching and practice 
In 1S76 he opened an ofijee in New Haven againasanophthalmologistand j 
years later was made professor of ophthalmology and otology in the Yale "Medi 
cal School In 1881 the chair of surgery having become vacant he was trans 
ferred from the special into the larger fidd which he was to adorn for over 25 
years Like Sands his advanong years found him constantly broadening his 
activities rather than undergoing the customary shrinkage of interests 
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Shortly Dr Carmalt began to publish case reports -which today are of value 
as indicating how closely he trod upon the heels of every advance in his field 
Operations under the carbohc spray, asepsis, intestinal anastomosis, appendici- 
tis, the treatment of peritonitis, the use of the roentgen-ray, early mterference 
in gall-bladder disease, one can follow the evolution of surgerj^ as it is portrayed m 
these Llore formal contributions w ere not lacking however, the most charac- 
teristic of these being upon controv’-ersial subjects vhere the public and profes- 
sional good required that some one of competence speak forth unresen^edlj The 
case then v as thoroughly prepared, the ev'idence assembled, the deductions clearly 
drawn, and the conclusions so stated that there could be no misunderstanding 
To his teaching he devoted much labor, not only in presenting his own experi- 
ence but in assembhng the literature pertinent to the question in hand But of 
greater mfluence than his didactic presentation was the force of his personahty 
as displayed m the handling of his patients Honesty of thought, conscientious 
care, and mtolerance of anything that smacked of cheap sentimentahty or shp- 
shodness held his students to a ngorous standard Important as was this influ- 
ence on the men coming m contact vnth him, much more so for his profession was 
his dear t hinkin g and nsion as regards medical education From the first he 
foresaw and attempted to e-^pedite the conjunction of the medical school and 
hospital as an educational enterpnse, and although m his o-wn consulship he was 
not to enjoy at first hand the consummation of his desires, he continued to sup- 
port to the end of his actmties the progressive plans of those coming after him 
The interest of Dr Carmalt m his patients, m the students, and m the medical 
school by no means e-^hausted his sense of responsibihty The successive calls to 
positions of importance within the medical profession, the presidenaes of the 
local aty, county, and state medical societies, the last of which he was counselor 
for many years, the presidency of the Amencan Surgical Assoaation, the posi- 
tions of responsibihty m the Congress of Amencan Physiaans and Surgeons, 
endmg m over 20 years of service as chairman of the executive committee, these 
with many more minor positions were regarded by him as not purdj’’ honorarv 
but as carrying with them obhgations which he met most consaentiously 

By these man}’- contacts, he became known as a rugged, fearless character 
wnth standards of professional conduct not alone for others but for himself as 
well Usually gruff but e\en brutal where occasion demanded it, he neither 
tolerated “bunk” nor compromised in matters of ethics, yet achieved not onlv 
the respect of his profession but the affection of those intimate with him He 
exemplified in himself the best quahties of the surgeon who knows the oblwations 
of his profession in the broadest sense and fulfill them 
“Integer oitae scknsqiie piiriis ” 


SvinjEL C Haktov 
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MURPHY, AND SOME PRINCIPLES OF URINARY SURGERY^ 

Professor ARTHUR H BURGESS, !Mai.chester, E^GI.\KD 


W E are met tomgEt to commemorate 
a great man and a great surgeon, 
one who m as recognized throughout 
the cunhzed world as the greatest American 
surgeon of his day, and one whom future 
generations mtU undoubtedly place among the 
greatest surgeons of all time It seems only 
fitting, therefore, that at the commencement 
of each annual clmical congress of the Ameri- 
can College of Surgeons, in the foundation of 
which he took so keen an interest and played 
so acPve a part, we should recall m respectful 
and appreciative remembrance — ^John Ben- 
]ainm Murphy 

It was my good fortune to meet jMurphy on 
three occasions, the last imm ediately before 
the outbreak of the Great War, when this 
congress met, for the first time outside 
Amenca, m London, under his presidency 
Well do I recall his commanding presence, his 
handsome appearance, his tall and erect bear- 
ing Any shght surprise, on first hearing him 
speak, that Nature had not endowed him also 
Math a proportionately powerful voice became 
rapidly dissipated m the beauty, the grandeur, 
and the consistence of his argument, and the 
obvious smcenty, enthusiasm, and earnestness 
of the speaker ^Murph) undoubtedly pos- 
sessed in a superlative degree the power of 
presentmg his facts and his deductions there- 
from m so orderly, concise, and forceful a 
manner as to convey the profoundest convac- 
tion None who heard hun could for a moment 


doubt but that he himself was firmly con- 
vinced of the truth of aU his statements, and 
that such behef was not bom merely of mtm- 
tion, but was founded upon prolonged obser- 
vation of his facts and their careful testmg by 
direct expenment Himself fired with a rest- 
less energy, an mdormtable enthusiasm, and a 
resistless sense of logic, he so influenced the 
members of his audience by his personal 
magnetism as to sweep them along with him 
to the mevatable and irresistible conclusion of 
his argument 

Although as a chmcal teacher, hlurph}^ was 
admittedly the most sought after of his tune, 
the number of those pn-^eged to have heard 
his spoken word is steadily dtmimshmg and 
must of necessity dwindle to zero m the 
course of another generation It is, therefore, 
by his pubhshed writings that posterity will 
judge him, nor need its verdict be feared 
The volumes of his Surgical Chines, pubhshed 
bimonthly from 1912 until his death, reveal 
his mnermost thoughts upon the most v^aned 
topics of surgical mterest, and many tmths 
are there presented in the form of aphorisms 
so pecuharly appropnate as to command re- 
membrance Besides articles m textbooks and 
yearbooks of general surgery, Murphy pub- 
hshed 66 papers m the medical and surgical 
journals, all of them substantial additions to 
surgical knowledge, and many of them of 
epoch makmg importance, pracPcaUy everv'- 
thing he ongmated has become standard 


.The job. B Muepl.> OeaUou .n Scege.^ presented of Ue Aenene^ College of Suxgeon. > 
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practice toda> In this era 0/ increasing 
speaalism it seems almost incredible 
^vithm such recent times any single individual 
could have ^vntten with such intense ongi 
nahty and authontj upon so many and such 
diverse branches of the surgical art As W J 
Mayo so aptly phrases it of hlurphy We 
must remember the number of targets at 
which he shot ani that he alwajs rang the 
bell The tendencj of the present age is 
adverse to the deielopment of men 0/ Jlfur 
phy s type and it may be confidently asserted 
that he was the last of that great generation 
of general surgeons whose genius was suffi 
cient to enable them to grapple successfully 
with the intntate problems that arise m the 
entire field of surgical practice 
Murphy s earlier lYntin^s were concerned 
roainlj with abdominal surgery and it was 
undoubtedi} m connection with hts button 
for intestinal anastomosis that his name first 
became prominently known outside America 
I doubt whether an> other surgical mstru 
ment has ever broa^bt to its inventor such 
immediate and world wide fame as did his 
anastomosis button bnng to Murphy The 
surgical world of that date was ;ust npe to 
receive oitie such appliance When anasto 
looses between the hollow abdonunal viscera 
were frst attempted union was effected by a 
very large number of interrupted sutures 
much time and energj were expended in their 
insertion and leakage between them not 
infrequently occurred Nicholas Senn by the 
introduction of his bone plates had cased 
the situation to some extent but their correct 
apphcation was rather difficult and sutures 
were stUl required Murphy endeavored to 
devise some means of holding the surface of 
the two viscera to be anastomosed la suffi 
cicntly firm contact to ensure speedy and 
permanent union to keep the opening between 
them large enough for tbeir contents to pass 
freely and to leave a cicatnt that would not 
sub equentlj contract After manj expen 
menls on do4,s he introduced his button 
and pronded surgeons with an easier quicker 
and safer method of anastomosis than any 
hitherto av affable This gave a great stimulus 
to the surgery of the stomach and intestines 
and although other mechanical devices were 


brought forward from tune to time the Mur 
phy button easily held its own Its supreme 
value however has been as an educational 
factor— it taught us the essential pnnoples oS 
union between peritoneal clad surfaces and 
proved that all that is really necessary is to 
maintain them for a few dajs m dose and 
even contact Though it is now the almost 
umversal practice to dispense with any form 
of mechanical device m perforniin visceral 
anastomosis yet it can be truly said that the 
Murphy button has b en the most valuable 
smgle ^ueative step in the history of abdom 
inaJ surgery and that without it the raar 
\eIous progress since obtained would not have 
been possible 

The closely alhed conditions of appendicitis 
and peritonitis early attracted Murphys at 
tention and he was a pioneer m hisadvocacy 
of their treatment by early operapon In this 
connection it was that he uttered that most 
famous of the numerous aphorisms is which 
his teaching abound — Get in quickly gel 
out quieter —a dictum trhidr if interpreted 
in the strict sense that Murphy inleaded cor 
rectly and tersely indicates the two laos^ 
essential points m the operative treatment 
In concluding his masterly paper on Per 
forative Peritonitis ^ hlurphy stated \\e 
believe that the results of the future can and 
will be uniformly good This estimate n 
volvcs the assumption that the medical pm 
fesston will make early diagnosis will insist 
upon early surgical intervention will limit lU 
surgical proc^ures to the least possible 
handhOc, and trauma onsistent with closure 
0/ the opening and relief of pus tension will 
limi t the duration of anmslhesia and qaaritity 
of anaesthetic will shorten the actual time of 
operation will insure the continued absence 
of pus ten ion will eliminate th s psis already 
m the Wood restore the blood pressure and 
will inhibit septic absorption by position I 
cannot conceive Chat the essential feature m 
the treatment of peritonitis could ever be 
stated more conasely or more accur tel> ana 
although these word were wntlen almost a 
quarter of a century agonothingofimportonce 
requires to be added to them today They 
stiU represent the truth the whole truth an 

Sv « J. Ob t, osS J 



BURGESS SOME PRINCIPLES OF URINARY SURGERY 


259 


nothing but the truth, in the treatment of 
acute pentoneal infections — a truth, more- 
01 er, ivhich amounts to an almost complete 
rei ersal of all that i\ as prenously considered 
orthodox Of all hlurphy’s contributions to 
surgical progress, this recognition of the 
defensive and protective capabilities of the 
pentoneum and the principles by iihich these 
can be aided and not hampered in their 
beneficent efforts constitutes, m my opimon, 
his supreme achievement Only those of us 
who, b}' length of experience, are able to con- 
trast the results of surgery m peritonitis prior 
to jMurphy’s epochal w'orL with those now' 
being obtamed can realize what an enormous 
number of h^ es he has ahead}' been the means 
of sawng, and what an immeasurable load of 
human suffenng he has already prevented 
Of ]\Iurph}’s other contributions to ab- 
dommal surger}', mention must be made of 
the “ilurphy-dnp” method of introducmg 
large quantities of sahne solution by con- 
tinuous rectal infusion — a method that has 
made his name a household word in every 
hospital — of his monumental production upon 
ileus, of his pioneer work in the treatment 
of gunshot wounds of the mtestme, of his 
origmal procedures in the surgery of the 
stomach and gall bladder, and of his re- 
searches into tuberculous pentomtis In 
other surgical fields, hlurphy w'as the first to 
perform successfully end-to-end suture of an 
artery m the human bemg and one of the 
first to remove an embolus from a large 
artery, he was a pioneer in the treatment of 
pulmonar}' tuberculosis by the mtroduction of 
nitrogen gas mto the pleural space, and his 
exhaustive contnbution on neurological sur- 
ger} ^ was certainly the most complete, careful, 
and concise summary of the subject that had 
been written up to that time His later 
wntmgs were concerned mainly wath the 
surger}' of the bones and joints, and his 
pioneer work in the transplantation of bone, 
m the prevention of ankylosis following 
arthntis, and in the restoration by arthro- 
plasty, of moxement in ankylosed jomts, is 
admittedly of the most outstanding ment 
^lurph} ’s interest w as not confined, how ever, 
to the purely scientific aspects of surgical 
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work, and many of his addresses concern both 
the medical profession and the lay pubhc 
He emphatically denounced all fads and all 
forms of quackery, whether w'lthm the pro- 
fession or without, he strongly supported all 
measures to promote the pubhc health, he 
stoutly defended experimental research in 
medicine, and he was a powerful advocate of 
the systematic instruction of the public m 
medical affairs by means of inspired articles 
in the lay press, and by popular addresses and 
cinema demonstrations dunng the sessions of 
medical congresses 

To a remarkable extent, hlurphy possessed 
the abffity to sift rapidly the essential from 
the non-essential and to estabhsh broad basic 
prmciples, ever did he emphasize the practical 
apphcation of the fundamental prmciples of 
surgery to the daily work of the surgeon j\Iy 
predecessors in this oraPon have shown how 
he apphed these prmciples in certain selected 
spheres of his surgical actmties, but only 
scant reference has yet been made to that of 
the urmary system I propose tomght, there- 
fore, to consider some of the prmciples of 
urmary surger}', and Murphy’s work m rela- 
Pon thereto 

EEXAL rux-CTIOXAi TESTS 

One of the first principles of urmar}' sur- 
gery, and one which Murphy continually 
stressed throughout his teachmg, is that the 
state of the renal funcPon as a w'hole must be 
thoroughly appreciated before any capital 
operaPon is performed upon the kidney, or, 
mdeed, upon any part of the unnary tract 
It IS essential to know beforehand not onl} 
that there is a second kidney actually present, 
but also that the functional capacity of that 
kidney is sufficiently good to carr}' on life, 
should its fellow require to be remoxed In 
prec}stoscopic days it was often qmte im- 
possible to obtam this informaPon, and disas- 
ter was not infrequent hly old chief and 
predecessor m the chair of surgery once con- 
fessed to me that dunng his 35 years of prac- 
Pce he had on three occasions removed a 
patient’s only workmg kidney Such errors, 
though at that tune unavoidable, are quite 
inexcusable since the adv ent of the cystoscope 
and the many tests of renal function These 
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have enabled us to measure the functional 
capacity of thekidne>s either conjointly or 
separately with an accuracy that js injl> re 
markable and which compares very favorably 
with that obtainable m any other system of 
the human bodj Would iat we could size 
up the functional activities of the liver form 
stance with the same preasion that we can 
those of the kidney 

Of the many tests of renal function that 
have from time to tune been proposed the 
surgeon is chiefly concerned with those which 
while trustw ortfay are j et readily practicable 
These comprise on the one hand the biochem 
leal tests of the blood for nitrogen retention 
and on the other hand thetestsofthepowers 
of the kidne>s to eliminate ^\\htr endogenous 
products eg urea chlondcs or exogenous 
substances hke indi^^ocar/nine or phenolsuj 
phonephthalein Of the blood tests the esti 
mation of the urea nitrogen is that most com 
fflonlj employed from rj to 40 rnilligrams 
per xoo cubic centimeters of blood being con 
sidered the Imuts of normality The most 
frequently u ed of the endogenous kidney 
eUmination tests is m England Macleans 
urea concentration test and this with the 
modification suggested by Calvert in which 
by suitable administration of fluid the range 
of urea concentration from the most dilute 
to the most concentrated can be readily esU 
mated constitutes probably one of the very 
best tests m present use Of the exogenous 
elimination tests the indi ocarminc and the 
phenolsulphorvephthafein tests are the two 
most favored The latter is certainly the bet 
ter quantitative test but the former has an 
extcedmoly high qualitative value and is par 
ticularly useful in detecting differences in 
function between the two kidneys moreover 
tt does not require cathetenzaUon 0/ the 
ureters After 30 years use of this test in 
every uroloj^ical case under my care I have 
acquired great contnlence in its hndmgs 
Afte the intravenous injection of 10 cubic 
centimeters of a 04 per cent solution of 
indigocarmine the dye appears at the ureteral 
onfice mthin from 3 to s minutes in pj per 
cent of normal kidneys the limits of normality 
being from 2 to 7 minutes If delayed beyond 
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this or if the initial light blue shoots do not 
quid.ly deepen to the typical dark blue then 
disease of the corr&spondtn kidney must be 
suspected Valuable differential information 
1 obtained by compariHo the eflluT from the 
two orifices as to the time of first appearance 
of the dye the depth of tint the frequency of 
the shoots and the force with which they are 
ejected I regard the indi ocarmine as the 
most practical renal elimination test we pos 
sess for systematic ward use but reliance 
should never be placed on any sin le test- 
two or more ought to be applied in ev ery case 
and in my war^ the blood urea urea concen 
tration and indigocarmine tests are used 
routinely m all cases 
Though urography (including pyelo raphy 
uretcro raphy cysto raphy urethro raphy 
and vesicuJo raphy ) when perfonned by the 
older method of introduong opaque media 
directly into the unnary tract ( retron-ade 
Of ascending urography) yields most valu 
able information of the anatomical shape size 
and position of its various component parts 
yet It gives no evidence of the renal function 
In X923 attempts were made to remedy this 
by introducing a shadow castin substance 
into the arculation so that on its excieton 
by the kidneys radiography would reveal the 
outlmes of the renal pelv es and ureters This 
m America Osborn Sutherland Rowntree 
and Scholl in Germany von Lichlenbetg and 
Rosenstein and Volkmann used for thi par 
pose intravenous injections of 10 per cent 
solution of sodium iodide Roseno o/Colo<me 
later eTperiraented with a compound of so 
dium iodide and urea (pyelognost) ard ob- 
tained good pictures but found that toxic 
symptoms occasionally followed In 1929 
M Swick in Berlin who worked with Lich 
vntz and later with von Lichtcnberg used a 
drug which had been syntbetized by Bmz and 
Raeth for use against coccus infections of the 
biliary and urinary tracts — selectan neutral 
and later still uroselettan which i the sodium 
salt of s lodo pyridon N actUc acid 
Lichtenber from a study of seven contra I 
media in over 2 000 cases advocates a prepa 
ration — D 40 — krovra as uroselectan « 
which can be used in much smaller doses 
gives a deeper shadow is les toxic reaches 
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its highest concentration m 15 minutes, and 
IS ehminated in 15 to 30 nunutes, it is shortly 
to be placed upon the market Researches are 
now m progress with compounds of brormne, 
which are stated to be safer and less costly 
than those of iodine, and there is no doubt 
but that in the near future substances -mil be 
discovered still less toxic and yieldmg a denser 
shadow on radiography This method of “ex- 
cretion” or “intravenous” urography prom- 
ises, therefore, to be of the greatest value 
to urology — ^it may, indeed, prove epoch- 
making 

The more usual “retrograde” or “ascend- 
ing” pyelography necessitates ureteral cath- 
eterization, and thus mtravenous pyelography 
has the advantage that it can be used where 
this IS difficult or impossible, as in impassable 
obstructions of the ureter or urethra, m small 
contracted bladders, in severe vesical hemor- 
rhage, in children and especially in male chil- 
dren, and m cases in which ureters have been 
prewously transplanted into the colon More- 
01 er, it jnelds bilateral pyelograms unthout 
the nsk, inherent in the “retrograde” method, 
of conveymg infection m septic and tubercu- 
lous cases, and thus settles the oft-debated 
question as to the propnety of simultaneous 
bilateral pyelography Its routine employ- 
ment will bring to hght many otherwise unsus- 
pected anomahes of the unnary tract — dupli- 
cate pelves and ureters, ectopic kidneys, etc — 
uhile above all other advantages it has the 
outstanding ment of yieldmg some indication 
of the state of the renal function 
Intravenous pyelography must not, how- 
mer, be regarded as a substitute for, but 
rather as complementary' to retrograde pyelog- 
raphy, and if the renal function is so defective 
that the drug is not excreted in sufficient 
quantity to cast a recogmzable shadow the 
latter viU still be required Both methods 
fail uhere poor renal function is combined 
vath ureteral obstruction The depiction of 
the normal renal pelvis on an “intravenous” 
pvelogram is decidedly diSerent from that on 
a "retrograde” one in the former, the pelvis 
fills physiologically from above while in the 
latter it is artificially distended from belou 
Intravenous urography has shovai us that 
there is a defimte systole and diastole of the 


renal pelvis, and that m the normal state the 
pehns is almost completely filled The normal 
ureter exhibits active peristalsis which pre- 
vents it from being completely outhned, and 
presents definite sites of narrowing with inter- 
mediate dilatations, which imght be inter- 
preted erroneously as indicative of ureteral 
stnctures 

REN XL BACK PRESSURE 

Another pnnaple to which Murphy con- 
stantly referred in his climcal teaching, and 
one, moreover, apphcable to systems of the 
body other than the unnary, is that long 
standing pressure upon an organ or system 
should never be released suddenly, but always 
gradually The evil effects of pressure are 
well known, and if this be brought to bear 
suddenly upon an organ it may lead to its 
rupture, or, short of that, to damage more or 
less irreparable If, however, mcreasing pres- 
sure be apphed slowly, so great is the adapt- 
ability of the human tissues to altered circum- 
stances that compensatory mechamsms anse 
which delay, for a time, its injunous effects, 
although, unless such pressure sooner or later 
be alienated, destruction of the organ or sys- 
tem is ultimately mentable If sudden rehef 
be given there may follow such a repercussion 
as even to exceed m its noxious effects the 
onginal pressure, whereas gradual alienation 
may lead to reco%ery, the completeness of 
which wiU vary inversely with the delay in 
its apphcation It can, in fact, be laid down 
as a general pnnciple that the greater has 
been the pressure the more graduallj' should 
it be relieved 

Apart from the urmary tract this prmciple, 
as was pomted out by Sir W de Courcy 
YTieeler,^ finds its application in the rehef of 
such pressure conditions as chrome obstructive 
jaundice, ascites, mtestmal obstruction, pleu- 
ntic effusion, empyema, intracramal hyper- 
tension, haimatocolpos, hydrammos, glau- 
coma, and back pressure upon the heart from 
disease and narrowing of the artenes The 
best lUustration, however, is afforded in the 
treatment of “back pressure” upon the kid- 
neys such as occurs wuth a progressiv ely in- 
creasing obstruction from the prostate gland 
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Once the prostate gland whether enlarged 
or not commences to impede the unnaiy 
stream from that moment onward the whole 
of the tinnarj tract proximal to the prostate 
inevitabl> suffers The bladder undergoes at 
first hjpertroph> of its muscular wall and 
later dilatation the ureters nett become dj 
lated from below upward the bach pressure 
IS then thrown upon the renal pelves which 
also in their turn are dilated nett the 
calyces are similarly affected and pressure is 
thus reflected upon the renal tubules them 
selves leading to thinning of the renal paren 
chyma and finally to atrophy of the renal 
epithelium 

Doubtless the most important etiolo ical 
factor in producing these results of back 
pressure is its restnctue effect upon the vas 
cular supply of the kidney t^s leads to 
defective nutrition of the renal tis ues later 
to actual disorganization of the renal epi 
thelium and finally to complete renal bank 
ruptcy 

Clinical manifestations of these chan es 
may not be apparent until they arc well ad 
\ ~nccd since nature has granted us a fairly 
generous reserve of renal tissue o\ er and above 
ouc actual necessities In the later stages 
however we note a dry shn great thirst loss 
of appetite loss of weight nausea and even 
vomitmo fairly constant headache the pass 
age of large quantifies of unne of a low 
specific gravity and much diminished urea 
content a lo v result from the urea concen 
tration test and other tests of renal function 
and an increased blood urea content If the 
back pressure continues unreliev ed gradually 
mcrea mg coma supervenes and herald death 

These back pressure effects are seen in their 
most extreme form m those cases of silent 
distention of the bladder not infrequently 
associated with a small fibrous contracted 
prostate or with a small so called midlobe 
enlargement I know of no less desirable type 
to hav e as a patient than (his nor one whom 
if a surgeon were mainly intent upon bang 
ableto record favorable operation statistics he 
would more willingly hand over to the care of 
a professional rival The patient v all s into 
your consulting room feeling perfectly well 
and often looking so complaining only that 


he makes too much water which is the lay 
man s mode of expressing frequent mictun 
tion The bladder is found to be distended to 
the level of the umbilicus or bey ond y et with 
out arousm m him the slightest sensation of 
distention his urine passed frequently and 
m very small quantities is but the overflow 
from the hugely distended bladder it is clear 
very pale with a urea content of o 5 per cent 
or less while his blood urea may be from 100 
to 300 milligrams per 100 cubic centimeters of 
blood or even higher He scoffs at the idea 
that there is anything senously wron mth 
him and yet notwithstanding he is on the 
very brink of uremia The immediate cause 
of his dangerous state i> not the actual patho 
logical condition of his prostate but the back 
pressure effects it has produced upon his lid 
neys hence our first concern is the release of 
the kidnevs from such back pressure rather 
than the removal of the prostate— that i for 
future consideration 

This opens up the interesting question ss to 
what should be our mam reason as surgeons 
for ever recommending a patient to undergo 
the operation of prostatectomy especiaify if 
he be only m the early stages of his trouble 
The patient s mind is concentrated upon the 
purely local effects— the difficulty and fte 
quency of micturition etc —and it is the re 
moval of what he regard merely as nuisances 
that reconciles him to the radical operation 
The Surgeon however taking a much broader 
view of the present and future advises pros 
tatcctomy for a very mucli stronoCr reason 
than the remov al of a mere nuisance he ad'O 
cates it as a measure designed pnmaniy to 
prevent prOoiessive destruction of the kid 
neys It cannot be too strongly emphasized 
that a patient with even a sh ht degree of 
prostatic obstruction cannot possibly luve 
perfectly healthy kidneys from the first mo 
ment of obstruction the kidneys commence 
to suffer prostatic obstruction ard healthy 
kidneys are as incompatible as are heat and 
coW , 

If this renal back pressure be released sud 
denly as by completely emptying a chrow 
cally distended bladder at one catheterization 
then a characteristic sequence of events is 
frequently observed The next unne that is 
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passed spontaneousty or is -mthdraira by 
catheter, contains blood, the haimorrhage 
being of renal rather than of vesical ongin 
This hsematuna may last for 2 or 3 da)'s onlj’-, 
or it ma)'^ continue to the end The unne 
steadily diminishes m quantity and deten- 
orates m quality, the patient becomes m- 
creasmgly drov sy, and all the signs of uraemia 
appear within about 14 da3’’s of the first 
catheterization — coma and death supervenmg 
shortly afterward It is because of this com- 
parati\ ely long mten al of from 12 to 15 days 
between the first catheterization and the fatal 
issue, that many practitioners fad to recognize 
the causal relationship of the one to the other 
I well remember an enthusiastic house surgeon 
who, when I entered my wards one morning, 
proudlj greeted me mth the information that 
he had ]ust withdrawn 80 ounces of unne from 
a case of prostatic obstruction, I recall also 
how his countenance changed from one of 
pleasure to one of pamed and surpnsed m- 
creduhty when I gentty hmted that he had 
possibly also withdrawn the man’s oidy chance 
of recovety, and how, unfortunatety, this 
pro\ed so, smce death from uremia occurred 
on the fourteenth daj’’ The risk of catheteri- 
zation m chrome prostatic obstruction cannot 
be too strongly emphasized, it constitutes a 
nsk considerably greater than that of many 
major abdommal operations, and one that 
should never be undertaken save under appro- 
priate ph5'sical and aseptic conditions The 
excuse of urgency cannot here be pleaded, as 
It might possibly be in a case of acute prostatic 
obstruction, smce in chrome obstruction the 
patient is not m distress, and is usually qmte 
unaware of the distended state of his bladder 
Sudden release of long standing back pres- 
sure upon the kidne3'S leads to congestion of 
the premously compressed ressels with con- 
sequent acute oedema of the renal paren- 
ch3’ma, this often proves to be the “last 
straw”, it arrests the alread3r senously dam- 
aged functional capacity of the renal cells, 
renders the kidne3^s more susceptible to infec- 
tion, and tilts the scale agamst the patient’s 
recovery On the other hand, if only the back 
pressure can be reheved so gradually as to 
aioid renal congestion and oedema, the renal 
function ma3^ then steadil3^ improie, as en- 


denced by the disappearance of headache and 
thirst, a fall m the blood-urea, and a general 
amehoration m the vanous renal functional 
tests Certam of the renal cells are so senously 
djimaged b3’' the long standmg back pressure 
as to be qmte be3mnd repair, man3’' others 
though considerably impaired are 3mt capable 
of xar3ang degrees of recovery, while even 
under the most adverse circumstances a few 
cells doubtless escape entirely and ma3' ac- 
tively assist m the processes of regeneration 
and compensatoty h3q3ertrophy 

The vanous methods of effectmg gradual 
renal decompression, many of which exhibit 
considerable ingenuity, need not be referred 
to m detail — the more graduall3’’ and continu- 
ously the3'' act the greater their safety Camp- 
bell^ has shown that m cases of retention the 
sudden wnthdrawal of onl3’- 30 cubic centi- 
meters of unne reduces the mtravesical pres- 
sure by 25 per cent, and of 120 cubic centi- 
meters by 50 per cent It follows, then, that 
methods in which small quantities of unne 
are withdrawn at regular intervals are less 
safe than those where a slow continuous 
escape is perrmtted hly own preference is 
for a shght modification of the Shaw-Young 
apparatus-, m the less severe cases a “drop- 
per” such as that supphed with man3' appa- 
ratus for contmuous proctoctysis, if attached 
to an mdweibng ca^eter, allows control of 
the urmaiy flow 

In the most senous instances, however, and 
espeaally m those of that “silent” distention 
of the bladder to which I haxe already re- 
ferred, decompression should commence with 
medical rather than surgical measures— rest 
in bed, warmth, vapor baths, milk diet, re- 
stnction of flmds, diaphoretics, and sahne 
purges MTien by these means the fundus of 
the bladder has been mduced gradually to 
recede below the umbihcus, decompression 
may be contmued with an mdwelhng catheter 
connected to the Shaw- Young, or other con- 
troUmg apparatus 

SYimXOilLESS HSEiUTURLA. 

An important principle m urmaiy surgery 
IS that hffimatuna should never be regarded 
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lightly \\ hile hemorrhage from other 
sources may not necessanly be of senous un 
port — eg epistaxis bleedm^ from hiemor 
rhoids — hematuna is always of weighty sig 
nificance and should in\anably receive the 
closest attention Fortunately for the diag 
nosis of its cause hxmatuna is usually accom 
panted by other symptoms of urinary disorder 
— pain frequency of mictunbon pyuna etc 
— which assist in its interpretation A very 
interesting group that of symptomless 
hxmatuna is constituted by those cases in 
which hxmatuna is absolutely the only symp 
tom of which the patient complains indeed 
many of them volunteer the statement that 
had they been blmd and so unable to detect 
the altered color of their urine they would 
ne\ er ha\ e hnown there v. as any thing wrong 
Sometimes hoi\e\er if bleeding is so profuse 
as to lead to the formation of clots pam may 
be caused by their passage along the ureter or 
urethra such pam is a side issue and not 
being dependent upon the actual cause of the 
hsmaturia does not remo\e the case from 
the class of symptomless hsmatunas 
Hxmatuna of this type may ansc from 
diverse pathological conditions m fact any 
disease of the urinary tract may occasionally 
so first declare itself though with most of 
them this is very excepuonal In 1927 I 
analyzed 200 cases that had come under my 
own observation with the following results 
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Of the 170 cases of symptomless hxmatuna 
definitely traced to their onfrin 53 ic 311 

percent wereduetomalignantneoplasraand 
86 1 e so S per cent to benign neoplasm 01 
the renal hxmatunas of known on<nn 4j per 
cent were from malignant neoplasm while of 
the \esical hxmatunas only 25 1 per cent 
were associated with malignancy 

Essential or idiopathic hxmatuna is a 
purely climcal diagnosis indicatin renal 
bleeding of unknown origin Such a title 
merely cloaks our ignorance and is one against 
which e%ery scientific mind must necessanly 
revolt Murphy himself was very skeptical of 
the reality of idiopathic hxmatuna and he 
definitely stated that in his expenence blood 
in the urine always indicated disease in the 
unnary tract Yet m one of his clinical lec 
turcs he referred to a case in which Senator of 
Berlin had removed a kidney for evtreiae 
exsangmnation from idiopathic hxmatuna 
and which on subsequent microscopic examina 
tion failed to reveal any cause for the hxmor 
rhage Many of us must have had a similar 
experience While a refusal to recognize the 
existence of idiopathic hxmatuna is there 
fore a stimulus to utilize every possible means 
of investigating its cause nevertheless the 
disquieting truth remains that a kidney may 
take upon itself to bleed end to bleed so 
funously as to threaten death from hxmor 
tbage and necessitate nephrectomy fot its 
arrest and yet its subsequent careful exami 
nation macroscopic and microscopic by a 
skilled pathologist may fail to disclose any 
abnormality whatsoever 1 have met with 
three such cases and they certainly arouse 
the uncomfortable reflection that there is no 
very obvious reason why hxmorrhage should 
not recur from the remaining kidney though 
such has not occurred in my own experience 
yet it has been recorded by others — when fur 
thcr radical surgery is oi course impossible 
In symptomless hxmatuna it is only by 
cystoscopy that the source of the hxmorrha e 
can be determined with certainty and this 
should be re arded as a matter of extreme 
urgency particularly if bleeding is actually 
occurring If the hxmatuna be of renal on m 
it IS only at this tune that it can be traced to 
the defaulting kidney Murphy constantly 
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insisted upon this point, and yet it still hap- 
pens much too frequently that the practi- 
tioner’s first efforts are directed, not to ascer- 
taimng the source of the bleeding, but to its 
immediate arrest, he puts the patient to bed 
and administers morphine and mtemal st)^!- 
tics Although this course may allay the 
alarm which many patients not unnaturall}' 
feel at the discover}’- of blood in their unne, 
yet it may in the long run prove the greatest 
possible (hsservnce, it is far preferable to allow 
the hiemorrhage to contmue until arrange- 
ments can be made for a cystoscopic e\amma- 
tion Cjstoscopy is here as urgently called 
for as IS early laparotomy m acute abdormnal 
cnses, and if it be postponed until hiemor- 
rhage has ceased it wall probabl} fail, in renal 
hiematuna to mdicate its source 
MTien, through the cystoscope, blood has 
been observed to escape from one ureteral 
onfice only, a thorough investigation must be 
insbtuted by all the usual urological methods 
to ascertam the pathological lesion in the cor- 
responding kidnej'-, including careful palpa- 
tion of the loin, a chemical, microscopical and 
bactenological examination of the unne and 
possibly also of the separated unnes after 
ureteral catheterization, radiography, and 
pjelography By these measures positive 
e\adence may be obtamed of certam condi- 
tions, e g , calculus, neoplasm, or tuberculosis, 
but when their findings are entirely negative 
the interesting question anses whether we are 
to treat the bleeding expectantly, as by the 
injection of a solution of silver mtrate or of 
adrenahn mto the renal pelvis, the admims- 
tration of calcium lactate, or the intramuscu- 
lar injection of horse serum, or whether we 
should explore the kidney operatively Those 
who advocate the latter do so mainl) because 
of the fear that otherwnse an early mahgnant 
neoplasm might be o^ erlooked Though I am 
aware that most American writers fax or ex- 
pectancy, my own mchnation is toward ex- 
ploratory nephrotomy, and only when this 
has been imdertaken -with a negatix'e result 
do I care to label the haemorrhage as “idio- 
pathic” or “essential ” It was exactly under 
such circumstances that the two earliest 
mahgnant renal neoplasms I have ex er oper- 
ated upon were discox^ered, and both these 


patients are ahve and well 8 xears and 4 years 
respectix'ely after nephrectomy In carrying 
out this exploratorx nephrotomx the Li^ev 
IS exposed from the loin, and, along with the 
upper end of the ureter and renal pelxns, is 
exammed carefully by palpation If nothmg 
abnormal is rex’ealed the ureter is separated 
from the rest of the pedicle, which is then 
compressed by a rubber coxmred clamp to 
control haemorrhage, and the renal paren- 
chyma is freely’- mcised a httle postenor to its 
coronal plane until the pelx’is and caly ces are 
wndely opened If no macroscopic lesion be 
found, a small shce of the parenchyuna is re- 
moved for rmcroscopic exammation, and the 
kidney- is then carefully- sutured wnth deep and 
superficial catgut sutures The case is now 
regarded as one of “idiopathic” hamaturia, 
and, should the hamorrhage ex'er recur, it 
may”- be treated expectantly’- with the confi- 
dence that a mahgnant growth has not been 
ox’erlooked, only when the bleedmg returns 
so profusely as immediately to threaten life 
should further operatix-e treatment, 1 e , ne- 
phrectomy-, be considered 

Renal sympathectomy’, 1 e , complete dener- 
x’ation of the xessels in the renal pedicle, of 
the pelxis, and of the upper inch of the ureter, 
has been suggested by’ S H Harns and R G 
S Hams ^ of Sy dney-, m the treatment of 
“essential” hamatuna, and in the one case 
in which they”- had performed this operation 
there had been no recurrence of bleeding for 
more than 14 months 

E4SLY SXTMPTOJrS OF KEXAL TUBERCULOSIS 

One of the most charactenstic features of 
Murphy’s chmcal teaching was the extreme 
importance he so consistently’ attached to an 
accurate account of the early history’ of the 
complaint under consideration, and espeaally 
to the order of onset of the respectix e symp- 
toms and signs Woe to that mteme who, 
when called upon to read his notes of the case 
about to be demonstrated, had not the order 
of onset of the symptoms correctly stated 
very quickly, and often xery’ facetiously’ was 
he called to account Acute appendicitis fur- 
mshes the best example of the x alue of this 
accurate history, and Murphy’s descnption of 
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the order of onset of its symptoms is one 
will long remain classic In the differentiation 
of renal conditions Murphy rvas equally mas 
tent upon the \alue of the onset symptoms 
in renal calculus it is pain that is expected in 
neoplasm it is hxmatuna n hile in renal tuber 
culosis it is increased frequency of mictuntion 
He pointed out that when tuberculosis starts 
m the parenchyma the order of onset of the 
sjrnptoms IS first increased frequency of 
mictuntion unassociated nith anj increase in 
the amount of unne though later polyuria 
supervenes second an increased number of 
leucocytes in the unne scarcel> worthy of the 
designation pyuna and third hxmatuna 
If however the tuberculous process com 
mences in the mucosa of the renal pelvis these 
three sjTuptoms — djsuna pjuna and hxma 
tuna — commonl} appear simultaneously 
1 The subject of renal tuberculosis had a pro 
found personal interest for Murphy for m 
1883 while a post graduate student m Vienna 
he had a sharp attach of hsmatuna which a 
Viennese professor whom he consulted as 
ctibed to tuberculosis of the right kidney he 
was on that account advised to leave Europe 
The hTmaturia soon ceased and never re 
curred nor is there any record of the tubercle 
bactUus ever having been found though 
throuohout hiS life he had slight transitory 
albuminuria after great exertion or following 
any special mental strain Casts were never 
seen and onlj occasionally a red blood Cell 
He always considered this albuminuria to be 
of the fatigue tjpe analogous to that found 
m young soldiers after a forced march At the 
autopsy upon ^Murphy which he had himself 
requested should be made his right kidney 
was found to be very small measuring only 
3 by 2 by 2 centimeters with the pelvis and 
ureter still patent Histoloncal examination 
disclosed considerable proliferation of the con 
nectivc tissues with some proliferation of the 
endothelial cells of the capillaries and the 
production of new capillanes there were no 
giant cells The opinion formed was that the 
condition represented a chronic persistent in 
fection of the right kidney due probably to 
some organism other than the tubercle baal 
lus The left kidney was considerably en 
larged havin undergone compensatory hyper 


trophy The cause of death was an-nna pec 
tons from atheroma of the coronary artenes 
and this was regarded as an infection metas 
tasis from the 33 year old infection of the 
ngbt kidney His fnend Dr W A Evans 
has expressed the opinion that had the right 
kidney been removed in 1883 or at any time 
within oyearsafter the artentis would have 
been prevented 

The evolution of our knowledge of unniiy 
tuberculosis particularly the great progress 
made m its earlier recognition constitutes one 
of the most interesting and beneficial ad 
vances in urology that have occurred within 
our time Regarded at first as pnmanly of 
vesical ongm and in consequence as hem 
beyond the scope of radical surgery the dis 
ease ran its course practically uninfluenced bj 
treatment The pain and frequency of mic 
tuntion steadily increased to such an extent 
that toward the last life became almost one 
prolonged and painful act of micturition from 
which death could not be regarded as other 
than a most merciful release It was from the 
cystoscope we learned that even in fairly 
advanced cases ulceration was definitely more 
marked around one of the two ureteral on 
fices and that at an earlier stave it was lim 
ited thereto or even absent This led to the 
discovery that the bladder was not the initial 
site of the disease but that it was attacked 
by extension along one of the ureters from a 
primary focus in the corresponding kidney 
Timely removal of that kidney it was soon 
learned could prevent the spread of the dis 
ease to the bladder Our present day ability 
to recognize the existence and often also the 
extent of tuberculous change in a kidney from 
the cystoscopic appearance of the correspond 
mg ureteral onfice and this we owe largely to 
the work of my fellow country man E Hurry 
Fenwick alway s appeals to me as the most 
fascinatmg of the cystoscope s innumerable 
and priceless contributions to urology 

In spite however of considerable progress 
in the early diagnosi of renal tuberculosis w e 
are not yet in a position to recognize it with 
any certainty until it has invaded the renal 
pelvis So long as the changes are confined to 
the parenchyma renal tuberculosis remains 
one of the silent diseases and we are not 
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infrequently astounded at the advanced de- 
struction of the kidney that may occur before 
that “silence” is broken In \nsceral tubercu- 
losis, considerable importance was attached by 
Murphy to the shght constitutional disturb- 
ances u hich precede the local manifestations 
“■\niene\ er 3’-ou get a history of gradual de- 
tenoration of the general health of a patient, 
the first question you should ask j^ourself is 
‘Is this the imtial stage of a tubercidosis?’ ” 
Murphy considered renal tuberculosis to be 
usually a hiematogenous infection, the bacdh 
entermg the blood by waj’’ of the lymph 
stream from a prunar}'- focus m the bronchial 
glands He admitted, however, the occasional 
occurrence of an "ascending” infection along 
the ureter from the bladder, prostate, semmal 
vesicle, or epididjonis, and rarely, infection by 
extension from the pennephnc tissues He 
behei ed (i) that in visceral tuberculosis tu- 
bercle bacilli maj’’ be found in the unne even 
in the absence of a tuberculous focus in the 
kidney, (2) that m the great majonty (80 to 
90 per cent) of early cases the disease is urn- 
lateral, and (3) that early cases can be cured 
by non-operative measures, promment among 
which he placed the mjection of tuberculm 
In the first and second of these behefs, 
Murphy v as in accord with the news preva- 
lent at that tune, but, with regard to the 
third, most authorities then taught that 
chrome renal tuberculosis, if left to run its 
natural course, mentably advanced to com- 
plete destruction of the kidney and progressive 
invohement of the rest of the unnary tract, 
arrest of this extension could be achieved onl)’- 
by the surgical operation of nephrectomy, or 
by nature’s operation of “auto-nephrectomjq” 
1 e , the isolation of the affected kidney from 
the rest of the unnarj’^ sj stem by progressive 
thickenmg and, finally, complete obliteration 
of the lumen of its ureter 
In the 15 years that ha\e elapsed since 
hlurphy’s death, although considerable dis- 
cussion has ranged around these same three 
questions, and much chmeal and experimental 
in\ estigation has been earned out, no general 
agreement has 3"et been reached ]\Ian3’- recent 
norkers, D3’'ke and Lepper, Medlar, Hehn- 
holz, Thomas and Kmsella, Bumpus and 
Thompson, Hams and others, now hold (i) 


that “secretory bacdluna” does not exist, and 
that the presence of the tubercle bacillus in 
the urme from a kidney denotes the actual 
existence therein of a focus of tuberculosis, 
even though microscopic only, (2) that renal 
tuberculosis is at first a bdateral condition, 
and (3) that the imtial renal lesions frequentl3^ 
heal Wildbolz, of Berne, however, whose 
nght to speak with authonty upon renal tu- 
berculosis will be umversally adimtted, m an 
address to the Amencan Urological Associa- 
tion at Chicago m June, 1928, adhered very 
strongly to the older news He mamtamed 
that “secretory bacdluna” is a reaht3q and 
that tubercle baciUi may pass through the 
kidne3'' appear m the urme without pro- 
duang any macroscopic endence of tubercu- 
lous tissue change and without causmg the 
admixture of pus with the urme Further, he 
expressed himself connneed that chronic renal 
surgical tuberculosis as met with chmcally is 
pnmanl3’- umlateral, and shovs no tendenc3 
to heal 

In spite of these divergent news the sur- 
gical position of today does not differ mate- 
nally from that of jMurph3'’s time Renal 
tuberculosis, if climcall3'’ unilateral, should be 
treated by nephrectom3’, whereas m chmcally 
bdateral involvement nephrectomy should be 
performed onl3^ veiy exceptionally, as when 
there is severe pam, hemorrhage, or acute 
sepsis in a tuberculous kidne3'-, whose fellow is 
but shghtl3’- affected 

MTiether the whole of the ureter or part onl3’- 
should be removed along with the kidne3^ bas 
been much discussed Though I am weU 
aware that many good results have followed 
nephrectomy with the excision of only so 
much of the ureter as could be reached readily 
from the lumbar incision, 3'^et 013^ own prac- 
tice is to excise the whole ureter and kidney 
together m one unbroken piece, first exposmg 
the ureter extrapentoneally through a “grid- 
iron” mcision m the diac fossa, freemg it and 
dindmg it with the electnc cautery at its 
entrance into the bladder, and then removmg 
it along with the kidney and as much as pos- 
sible of the pennephnc fatt3' tissue through a 
second incision made m the loin After this 
procedure I beheve that the s3mptoms, par- 
ticularly the frequency of mictuntion will be 
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more quickly relieved thaa when any portioii 
of the tuberculous ureter is left behind 

COVSERV 4TISU IN ITROLOCY 
The principle of the conservation of such 
portions of a dcfectne organ as are still 
capable of further efficient function appealed 
forcibl> to Murph> who moreo\er always 
tau^^ht that only the minimum of trauma 
necessary for the actual fulfilment of its pur 
pose should be inflicted upon the tissues in 
the course of a surgical operation This is 
^vell illustrated by his attitude toward the 
surgery of renal calculus In the early period 
of operations for this condition the stone was 
ettracted through an incision often of con 
siderable extent in the con\eTity of the renal 
parenchjma This entailed a var>ing degree 
of trauma to the renal tissue was sometimes 
attended with profuse hemorrhage and car 
ricd with it a definite risk of a subsequent 
fistula To Qiinimue these drawbacks Mur 
phy from 1890 onward adopted the method 
of extracting the stone through an ina ion 
made directly into the renal pelvis ( p>eIo 
lithotomy ) which he afterward cIosm by 
suture He had a profound respect for the 
healing powers of the renal pelvis and of the 
ureter and considered that wounds of these 
structures heal more readilj than those of any 
other tissue m the body with the exception 
of the peritoneum This operation of pjelo 
Iithotomj has since become the generally ac 
cepted procedure for renal calculus and 
w here it is impracticable as when the calculus 
is situated m the cortex and espeaally when 
multiple one or more small cortical inci ions 
made with due regard to the direction of the 
mam arterial branches have replaced the free 
coTonally placed incision of former times 
Only when the renal parenchyma has been 
\ery extensively destroyed or where there is 
very severe accompanying septic infection 
ought nephrectomy to hnd any place nowa 
days m the treatment of renal ciculus 
The frequency of reairrence of renal cala Ins 
after operative remov al is difficult to estimate 
since there is no doubt but that as m the 
analogous case of gall stones many so called 
recurrences are really left-overs from the 
previous operation This overlooking of a 


stone dunn pyelohthotomy or nephrohthot 
omy and the leavin" behind of fracmients of 
calculi or of particles of calculous debn are 
two of the most important etiological factors 
in recurrence The former can be avoided 
by nuoroscop} of the kidney expo ed in the 
wound as advocated by Braasch ^ or by 
radiography of the kidney and rapid develop- 
ment of the film before closin,, the wound as 
recommended by Quinby * and others Care 
ful lavage of the pelvi and calyces with 
saline solution especially if combined with 
the use of a suction apparatus will assist in 
the removal of fine calculous particles In 
view of the important part that infection 
play m the etiology of renal alculus careful 
search should be made in other rcoions for any 
septic focus any such should if possible be 
thoroughly eradicated or if this be irapos 
siWe Its effect roust be minmused by care/u) 
anti eptic treatment both before and for a 
prolon ed penod subsequent to operation 

Postoperative treatment by urinary anti 
septics including jf necessary renal lava e 
should be continued untfl the unne becomes 
sterile As in so many other surgical condi 
tions the actual operation is only one— the 
startin,, — factor in the treatment of the pa 
tient by appropriate alter care alone can the 
frequency of recurrence of renal calculus be 
mmimized 

It 1 in connection with hydronep} rosts that 
conservative surgery has scored its most pro 
nounced successes Pyelography incombira 
tion with the various tesb of renal function 
can furnish u 5 with a fairly accurate e timate 
of the degree of distention of the pelvis a d 
cafyees and of the functional capacity of the 
renal parenchyma — ^both date of prune un 
portance in deciding whether conservatism is 
worth the attempt It has been frequently 
stated that excessi e mobility of a kidney mvy 
itself by kinking the ureter produce hydro 
nephrosis m my experience however there 
has jnvariablv been some other factor in 
assoaation such as a congenital or an inflam 
matory stricture at the urcteropelvic junc 
tion bands or adhesions distorlin the ureter 
into valvular form or an aberrant Wood 

J l I zi 
J Cst, { ziii 



BURGESS SOME PRINCIPLES OF URINARY SURGERY 


269 


vessel connected ■with the lo'wex pole of the 
organ and over -vs'lnch the upper end of the 
ureter has become strongly angulated Mur- 
phy, mth his intense faith in the reparative 
poivers of the ureteral and pelvic tissues, dealt 
mth these cases not onl> by wide excision of 
valved or stnctured segments and the subse- 
quent re-implantation of the ureter into the 
most dependent part of the pehis, but he also 
resected very freely the redundant pelvic wall 
so as to reduce it to appro-amately normal 
dimensions 

Obstruction from Lmlang of the ureter over 
an aberrant blood vessel can be relieved by 
diMsion of the latter bet-ween two ligatures 
If large, ho'wever, its severance may lead to 
atrophy of a considerable area of the renal 
parenchyma, and it may prove more trulj'^ 
conservative to presence the vessel and to sec- 
tion the ureter instead, reuniting the divided 
ends well awmv from the constricting vessel, 
as advised by Quinby ^ Owing to the diffi- 
culty m suturing so small a tube as the ureter 
Patch- prefers to dmde the pelvis just above 
the ureteropehnc junction, rather than the 
ureter itself, thereby obtaining much broader 
surfaces for reunion after the ureter has been 
freed from constnction 

The conservative tendency of modern urol- 
ogy IS further noticeable m a consideration of 
the surgical aspects of developmental anomalies 
of the urinary tract Largely on account of 
the complexity and mtncacy of its embryology 
the unnary system, above all the other sys- 
tems of the body, is pecuharly hable to abnor- 
mal variation Recognized at first only at 
autopsy as interesting embrj ological diversi- 
ties, and at a later period discovered acciden- 
tally dunng the course of abdominal opera- 
tions, it is only smce the general adoption of 
modem methods of urological investigation, 
more especially of urography, that the com- 
paratii e frequency of these abnormahties has 
become known, their relationship to coe'ustent 
lesions of the urmary system estabbshed, and 
appropriate measures taken, m certain cases, 
for their rehef It seems highly probable that 
in the near luture the recently mtroduced 
‘ intraxenous” method wall \eiy' matenally 
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extend the routine use of urography, and that 
our Lnowdedge of these anomalous conditions 
will be correspondingly increased A large 
proportion of them do not m any w ay mter- 
fere with perfect body function and their onl}”^ 
clinical importance is their possible effect upon 
coexistent pathology, on the other hand they 
may occasionally be the source of much dis- 
tress, as when a malplaced ureteral onfice, 
openmg into the vagina or urethra leads to 
mcontmence of unne Unilateral kidney, and 
the single “fused” kidney can no'wadays be 
recognized with certainty by cystoscopic and 
pyelographic methods, and that most ternble 
catastrophe of past times — -the removal of an 
only kidney — safely averted Supernumerary, 
polycystic, and horseshoe kidney can all be 
demonstrated pyelographicaUy, as can also 
the multiplicity and diversity of situation, 
almost bewildering in their complexity, of the 
ureters and renal pelves The mcreasmg 
frequency with which, where disease affects 
one half only of a duphcated kidney, hemi- 
nephrectomy is now adays performed, augurs 
w'eU for the future of consen^ative urology 
Even m sohtary kidney, as shown by Walters 
and WnghU timely operation, and even re- 
peated operations can be undertaken under 
modem urological conditions with good pros- 
pect of success 

In inbercnlosis of Ike epididymis, JMurphy 
was a forceful advocate of the conseiwative 
operation of epididymectomy as opposed to 
castration He wrote “There is no more 
occasion for taking out the testis proper in the 
early stage of tuberculous epididymitis than 
there would be for taking off the caput cob if 
you had a case of appendicitis The testis can 
be saved if you operate in time ” He beliei ed 
emphatically that genital tuberculosis m the 
male always starts in the epididymis, most 
frequently m the globus minor, and that it 
spreads thence along the vas deferens to the 
vesicul® seminales, prostate, and base of the 
bladder The treatment hlurphy recom- 
mended was the removal of the epididjmis 
and as much of the vas as could be reached 
from the grom, he never excised a seminal 
vesicle, and shortly before his death stated 
that he had never seen a case presenUng 
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cbnical evidences of tuberculous m\ol\ement 
of 3 senuna] vesicle that did not entirel>'heal 
after epididjmectomy without further opera 
tion These views as is well known are 
strongly opposed bj \oung who considers 
tuberculous infection of the epididymis to be 
secondary to that of the seminal vesicles On 
this opinion he bases his radical procedure in 
genital tuberculosi of excision of both semi 
nal vesicles ampulla: and lateral lobes of the 
prostate together with the whole of the \as 
and the epididymis on the affected side 
"ioung and Murphy both agree however in 
protesting emphatically against the unneces 
saiy removal of the testis which hitherto has 
been so frequently practiced 

Further evidences of thepresentda> health) 
conservative reaction in urology arc showm m 
the greatlj diminished number of operations 
that are now performed of nephcopciQ of 
renal decapsulation and for the cute of van 
cocele Calcub are now frequently removed 
from the lower portion of the ureter by endo 
scopic methods ureteral transplantation has 
replaced nephrectomy after accidental injury 
of the ureter during surgical operation and 
there is an increasmo tendency to adopt 

punch operations high frequency electro 
section or other methods of less seventy than 
prostatectomy m the management of certain 
types of prostatic obstruction Owing to the 
earber recognition of strictures of the urethra 
and the more effective employment of dilata 
tion in their early treatment the operations of 
external and internal urethrotomy are much 
less frequently required wirile the endoscopic 
application of diatheimy to beragn vesical 
neoplasms and of radium to those of a ma 
lignant nature must have materially reduced 
the number of suprapubic cystotomies that 
othermse would hav e been performed 

pnOSTATXCTOlTY 

In bis earlier work in the field of radical 
prostatic suTe.ery Murphy removed this gland 
by the penneal route Later inspired by the 
Italian surgeon Bottuw who in 1876 bad 
commenced to treat prostatic ob truction by 
division of the bar or the enlarged middle 
lobe with a thermOoalvanic cautery passed fer 
urelliram Murphy treated several cases by 


division of these structures with the thermo- 
cautery not blmdlj however through the 
urethra asdidBottini butunderdirectvx iod 
after exposure by suprapubic cystotomy The 
results were not encoura'ung and he returned 
to penneal prostatectomy which at that ture 
he considered preferable to the suprapubic 
operation Thus m 1902 he wrote Supra 
pubic prostatectomy should be limited to 
exceptional cases of enormous mtrav esical en 
largement of the prostate The penneal opera 
tjon IS the most direct and the least blood) 
In 1903 he recorded 32 cases and m the fol 
lowing year 51 cases with only one death 
From this time onward however Murphy 
seems to have regarded the suprapubic route 
nth steadily increasing favor and shortly 
before his death in 1916 he stated We re 
move all our prostates by the suprapubic 
route If however we have a superlatively 
small prostate in a thin man we perform the 
penneal operation 

This gradual change in Murphy s attitude 
toward penneal prostatectomy is typical of 
that of the majonty of surgeons whose vrorl 
has covered approximately the same penod 
and the oft debated question as to the relative 
ments of penneal and suprapubic prosta 
tectomy would appear to have been sellled 
for the present at any rate m favor of the lat 
ter Nevertheless you have in this country 
the world s greatest penneal prostatectomist 
m the person of Dr H H Young the very 
arch protagomst of the operation itself Of ah 
the surgical operations I have witnessed in the 
course of aty travels the most perfect ana 
tomical and surgical demonstration was oae 
of penneal prostatectomy performed at Bil 
timore by Dr Young Every step was ev 
quisitely shown and to the onlooker it could 
appearonly mkeejing with the gencr Ifitness 
of events that Dr \oun" s mortahty for this 
operation is the smallest on re ord At Ih? 
hands of the average sur eon however and 
not of a super surgeon penneal prostatectomy 
cames with it the two dangers of wound of tb 
rectum and of defective sphinctenu control 
and these combined with the greater ease of 
performance of the suprapubic operation ac 
count for the present day preference for the 
latter 
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Looking back upon the question, so heat- 
edly debated during 1902-3 of the pnonty of 
performance of suprapubic prostatectomy, it 
IS interesting to note that iMurphy behei ed 
the honor to belong to W T Belfield of 
Chicago vrho was, he states, the first to follow 
a deliberate plan for the removal of a mid- 
lobe of the prostate through a suprapubic 
incision He performed this m 18S6, and pub- 
hshed the case m the following year That it 
vas dehberately plaimed, and was not, as 
G Buckstone Browm had suggested, an ac- 
adental occurrence, was well kiown to other 
surgeons m Chicago McGill, of Leeds, with- 
out knowledge of Belfield’s work, some 3 
jears later described a similar procedure 
based on an evpenence of 24 cases, and laid 
doini more defimte mdications for its per- 
formance The operations of Bel&eld and 
jMcGiU were, however, partial procedures, and 
the first complete suprapubic prostatectomy 
appears to have been earned out by Eugene 
Fifiler, of New’ York, m 1894 To Freyer, of 
London, must be accorded tie credit of bnng- 
mg the operation mto the prommence it has 
since enjoyed, and this in spite of the fact that 
both his mam ongmal contentions — that he 
removed the entire prostate m its capsule, and 
that he left the prostatic urethra behmd — 
have sincebeen completely disproved hlurphy 
and others recognised that m the waU of the 
cavnty remainmg after suprapubic enucleation 
of the prostate there were compressed and 
atrophied remnants of prostatic glandular tis- 
sue, and that the operation was not, there- 
fore, a complete prostatectomy That the 
prostate can be totally remov’ed with its cap- 
sule was acknowledged by hlurphy w’ho 
tightly stated, how ev’er, that it should never 
be undertaken except for mahgnant disease 
As to the time at which a patient should be 
advised to undergo prostatectomy hlurphy 
considered that radical operation should be 
performed whenever, otherwise, catheter-hfe 
must be entered upon He was led to this view 
b> the impossibihty of avoidmg infection 
whenever the catheter has to be used over a 
prolonged penod of tune He wrote “You 
do not interfere with the prostate solelj’ be- 
cause it IS enlarged The moment a man 
begins catheter life, no matter how cautious 


you are as to asepsis, no matter how well the 
catheter is used, it is only a question of time 
when the patient will have an infection of the 
bladder from the use of that catheter Anti- 
septic precautions count for nothmg Ure- 
thntis from the use of the catheter, and sepsis 
of the bladder are bound to occur sooner or 
later ” hlost surgeons of the present day will 
full}'- endorse this opimon 
Risks of operation Yhen, at the close of the 
last centur}-, prostatectomy came mto v’'ogue 
it was at first attended with a high mortahty 
This w’as due mainly to the operation hav mg 
been performed m cases which would now- 
ada}’s be considered qmte unsmtable, and 
without proper regard to the state of the renal 
function — ^renal insufficiency bemg the most 
frequent cause of death The general adop- 
tion of careful tests of the renal function be- 
fore subrmssion to prostatectomy, the post- 
ponement of the operation where these tests 
mdicate defective function beyond the limits 
of safe operabdity, and the prelunmarj’- relief, 
m such cases, of any back pressure upon the 
kidneys by the mstitution of urethral or 
suprapubic dramage until such time as the 
renal function improv’es to withm safe limits — 
all these factors hav’e shared m steadily re- 
duemg the death rate of prostatectomy from 
renal msufficiency, while concurrent improve- 
ments m techmque, particularly m the con- 
trol of haemorrhage, hav’e lowered still further 
the general mortahty Renal msuffiaenc}'- and 
haemorrhage bemg thus deposed from their 
pre-emmence as mortal factors, it would ap- 
pear that infection is the hazard most to be 
dreaded at the present time Not until as 
much attention is paid to this danger as has 
been expended upon that of renal msuffiaenc}' 
can we hope for a further substantial reduc- 
tion m the operativ’e nsks of prostatectomy 
This infection may manifest itself as a local- 
ized sepsis of the operation wound, the pre- 
vesical space, the prostatic cav'ity, or of the 
epidid}Tms, or it mav* assume a more gen- 
eral form— that of septic pyelonephnUs The 
more local manifestations should prov’e capa- 
ble of prevention, once their importance as 
factors m mortabtv is recognized The av oid- 
ance of any accumulation of fluid m the blad- 
der by the use of a continuous or intermittent 
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suction apparatus continuous antiseptic im 
gallon of the prostatic ca\it> and its more 
effective drama^,e throu h a counteropeniiio 
in the perineum or ischiorectal fossa as ad 
\ocated by Fullerton of Belfast are aJJ fac 
tors tending to rmnimize sepsis Whether the 
same can be said of the method of primary 
suture of the prostatic cavity advised by 
Harris * of Sydne> further CTpenence alone 
rviJJ shoJT 

Murphy constantly drew attention to the 
risks of infection of the prevesical space and 
laid great stress upon the importance of 
suturing the lower angle of the masion m the 
bladder as soon as this is made to the ab 
dommal wall thereb> preventing the pre 
vesical space from being widely opened up 
durin the subsequent steps of the operation 
Moreover he invariably drained this space 
whether he dosed the bladder completely or 
not 

Epididyntlis Although epididymitis may 
occur in assoaation with erilarg^ prostate 
quite apart from any operativ e procedure and 
may also ansc during the period of prelumnary 
urethral or suprapubic drainage of a two stage 
prostatectomy >et it is the occurrence of this 
complication subsequent to the removal of the 
prostate that especially interests us Its fre 
quency has been variously estimated Thus 
H P W White’ on eTaminin^ SO consecutive 
cases that bad survived prostatcctom> at St 
Peters Hospital for Stone London found 
definite evidences of inflammatory change m 
the epididymis in ^>3 per cent all of which 
occurred after the one staoC operation Ran 
dall* found epididymitis in 2 of loo con 
secutive prostatectomies and Al>et* in 39 
per cent of bis private ward and m 20 per cent 
of the pubbe vard patients The incidence 
of postoperative epididymitis is in reahty 
t,reater even than these figures suggest since 
this complication may not occur until several 
weeks or even months after patient leaves the 
hospital moreover a tendency to recurrence 
is occasionally encountered and in one of my 
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patients operated upon 9 years ago recur 
rences of epididymitis still take place 

Acute epididynutis is not only a painful and 
di tressing annoyance to a patient hut it 
loners his general resistance delays the heal 
mg of the tissues necessitates the removal of 
an mdwellmg catheter and compels the tern 
poraiy cessation of any further urethral m 
strumcntation Though only in about 10 per 
cent of cases does it proce^ to suppuration 
jet It is a potential cause of septicanma or 
pymmia and its prevention is therefore « 
tremely desirable 

Of the possible routes of mfection from 
prostatic cavitj to epididymis althou h con 
veyance of organisms by the blood stream can 
not be denied and althou h assomebeheve 
the lymphatics of the cord may occasionally 
be concerned yet m the vast majority the m 
fection 15 undoubtedly earned along the vas 
deferens Ligature of the vas or better still 
section and ligature can therefore be relied 
upon to prevent epididymitis provided that 
It be performed before the organisms have 
reached the epididvmis Murphj recognized 
this and whenever the history disclosed a 
former epididymitis however rmld he always 
performed bilateral vasectomy as a prevent! e 
measure immediately prior to removing the 
prostate he does not appear however tohave 
adopted it as a routine procedure 

Proust in his penneal operation routinely 
hgatured the vasa deferentia just above the 
prostate and Albarran also hoatured the vas 
m either groin 

Since 1922 I have employed bilateral vaso 
bgation routinely in all my prostatectoimes 
and my previous incidence of 22 per cent of 
epididymitis has completely disappeared— I 
have not met with a sm^le case m 177 pm" 
tatectomies since adopting this preventive 
measure I expose the vas on either side 
through a small incision in the groin divide it 
between forceps and ligature each end This 
IS done at the time of operation in a sio le 
stage prostatectomy or at the first step of a 
two stage procedure Sooner or later one wall 
assuredly come across a case where organisms 
have already reached the epididymis just 
prior to the vasoligation so that epididymitis 
will occasionally occur in spite of this pro 
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cedure, so far, fortunately, I have not met vith 
this On a few occasions, howe^ er, the small 
wound m the grom, after ha\TLng healed pn- 
manly has broken down and discharged for a 
few da}S, the infection ha^nng, obAiously, 
trai elled along the vas to the upper hgature, 
but ha%nng been prevented thereby from 
reaching the epididymis 
If, then, a timely vasohgation can prevent 
epididymitis, would it not be better to perform 
this at the earhest opportumty and thus avoid 
the possibiht) of pre-operative epididjumtis — 
a condition at least as harmful as postopera- 
tive^ For this reason Alyea^ advocates the 
hgation of the vasa of all cases of prostatic 
obstruction on their admission to the vards 
He accomphshes this mthout any anaesthesia, 
by a v^erj" simple “closed” techmque, which 
he IS satisfied leads to complete occlusion of 
the vas 

There can be no objection to v'asohgation 
from the point of vnew of future stenlit), 
since, m any event the patient after pros- 
tatectomy nnll almost certainly be sterile, 
though not necessarily impotent Indeed, if 
there be any truth m Stomach’s contention 
that vasohgation, by causmg proliferation of 
the cells of Leydig and a greater output of 
testicular hormone leads to “rejuv''enescence, ” 
then the patient will gam additional benefit 

Recurrence of prostalic hypertrophy A 
rather disquieting feature m connection with 
prostatectomj’’ and one n hich is becommg m- 
creasmgly manifest is the possibdity of a re- 
currence of the prostatic hj’pertrophy many 
J ears after successful operation, even though 
there has been complete rebel m the mter- 
vemng penod Several such cases havm now 
been recorded b> operators of considerable 
evpenence, where there can be no doubt but 
that the operation really -nas a “radical” 
enucleation, as prov ed by the presen ation of 
the specimen thereat removed There is no 
question of mahgnancy havmg supervened, 
and the recurrent prostate is, hke the ongmal, 
of the fibro-adenomatous type Possibly the 
source from which the prostate has been re- 
generated lies in the compressed and atrophied 
gland tubules whose presence has been demon- 
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strated microscopically, m fatal cases, m the 
wall of the cavnty remammg after enucleation 
of the prostate iMore probably , howevmr, the 
new prostate anses from small adenomatous 
nodules that are not infrequently left behmd 
dunng prostatectomy^ and to prevent this the 
prostatic cavnty^ should always be thoroughly 
searched for such remnants 

Time does not permit me to refer m detail to 
other mterestmg features of hlurphy’s work 
in urology his emphatic caution agamst the 
performance of nephrectomy m renal sar- 
coma, based on his evpenence that recurrence 
m the opposite kidney mevntably follows, his 
“fist-percussion” test for tension witbn the 
renal capsule, his observation that when a kid- 
ney, the seat of neoplasm, is repeatedly' pal- 
pated bimanually a trace of albumin and 
some red blood cells almost mv anably appear 
m the urme — a test of espeaal value where 
previously there has been no unnary change, 
his msistence that m all plastic operations m- 
v'ohnng the urethra the urmaiy stream be 
diverted from the area of operation through- 
out the stage of healmg, his adv'ocacy of the 
free mobilmabon of the urethra pnor to the 
resection of traumatic stnctures, and many 
others 

I trust, howev er, that enough has been said 
to mdicate that, as m other fields to which 
your prevnous orators hav'e drawn attention, 
so m this field of unnary surgery Slurphy held 
a foremost place and was, m many respects, a 
pioneer 

Let us then bestow all honor upon one whose 
breadth of vnsion and whose boundless energy 
were such as to enable him to ennch m so 
many directions and to such a profound ex- 
tent that science and art which it is the pnme 
purpose of this College to promote And the 
honor that we confer is no mean honor, for to 
hav'e one’s life and work recalled and re- 
newed at each clmical congress of the Ameri- 
can College of Surgeons— the largest m the 
world— IS an honor that will last so long as 
your great Nation shall last, and that, my 
fnends, gives every promise of bemg coeval 
with life upon our planet itseh' Surely, then 
to confer such an honor is to confer, in v ery 
truth, fame immortal 
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S URGERY of the heart must seem to 
some a singular topic to find its place 
m such an important meetin,, es>pe 
ciallj since so few here can have any active 
interest in this field At the same tune the 
Amencan College of Surgeons is erected 
largely for its educational value and it ma> be 
that certam recent advances in this relatively 
unexplored field will create in some here to 
mght sufficient stimulation to enlarge the 
small group already actively engaged in at 
tempting to extend the domain of surgery m 
this direction 

Cardiac surgery for our purposes may be 
divided into (i) the treatment of injunes of 
the heart (a) the surgical treatment of acute 
and chrome pericarditis (3) the surgical treat 
taent of angina pectons and (4) the surgical 
treatment of mitral stenosis I have let these 
divisions of this field follow one another m the 
order of their development This order may 
also reflect their relative importance Cer 
taml> surgery is the oalv treatment for 
wounds of the heart whereas there ma> be 
serious objection to the as yet unproved con 
tention of those who support surgery as a 
means of therapy in mitral stenosis 

e cannot at this time discuss all the back 
ground upon which our present accompbsb 
ments rest but it will not be amiss to pomt 
out that the surgeons in this special field one 
a debt to all types of medical investigators 
The steps which have led to a better under 
standing of the dangers of an open pneumo 
thorax compnse but one phase of this problem 
and the experiments of that inquisitive oph 
thalmologist Becker who in XS72 was the 
first to create valvular insufficiency expen 
mentall> put us under a special debt to the 
earliest of surgical specialties 

I The treatment of injuries of fJ e heart and 
fencarditm Surgical therap> m the general 
field of trauma needs no particular defense 
It IS the only treatment possible In Uu 
spcaal field as m others jnjui> throuji its 
urgency has been th initial stimulus for sur 
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geiy Wars if of no other use to man have 
always carried forward this branch of medi 
cme Both Pare and Hunter owe a great debt 
to war and there are many here to whom 
certain mjstenes of our bodies were disclosed 
under the urgent stimulus of battle conditions 
The initial information and stimulus obtained 
under field conditions needed great elabora 
tion before surgical therapy even in trauma 
could be approved This is seen in the hesi 
fancy with which Latrey in Napoleon s day 
approached wounds that infected the pen 
cardium Anaesthesia had to he developed 
and technical surgery improved to a hi h 
degree But thesfimuJu received in war sooa 
reached to lahoratones and expenmeatal en 
deavor readily showed bow well the cardiac 
muscle would heal and how best to control 
the beating heart dunn suture The final 
step m an understanding of this field came 
with the realization of the physiological eSecU 
of an increasing mtrapencardial pressuit 
Riolan 101649 Morgagni 101761 anajobert 
IQ 1839 bad described the dan ers of an m 
creas^ mtrapencardial pressure but it was 
not until 1884 that the investigations of Rose 
pointed out the great significance of this con 
dition Before cardiac tamponade wa unde 
stood cardiac surger> could not pro ress 
Thus IQ any case of a wound of the heart 
which can survive long enough to hope for 
medical care the matter of chief importarce 
IS the mtrapencardial condibon A wound of 
the heart due to a mall pointed inslruroent 
such as killed the Empress Elizabeth of 
Austna in 1898 becomes a senous condition 
because of the mountmg mtrapencardial pres- 
sure as blood leaks from the ventrcle bit 
finds ilstif trapped in the pencardium Once 
the mtrapencardial pressure equal venous 
pressure the heart fails to fill and its output 
IS airrespondin^,!^ endangered 
Wounds of the heart need immediate sur 
gical attention but the surgeon who would 
attempt repair must have a complete under 
standing of the condition he will encounter 
CoD c« f lu <0 ^ V 1 Octobn 
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Even in tie most desperate cases he must be 
prepared for the almost immediate remval of 
a normally acting heart, once the intrapen- 
cardial pressure is relieved by a surgical open- 
ing In the swirl of foaming blood he must 
accomplish closure of the opemng into the 
heart without infnngement of the coronarj’^ 
supply to the cardiac muscle or the flow of 
blood to and from the organ Smce complete 
anoxcemia is tolerated with safety for perhaps 
one minute, massive strangulation of the organ 
for the purpose of suture is contra-indicated 
l^Iethods for the exposure of the heart and the 
placement of such sutures as will be necessary 
without gross strangulation have been sug- 
gested from our chmcal and laboratory ex- 
perience In brief this consists m the use of a 
stitch m the apex of the heart to dehver and 
hold the organ, and a finger on the opemng to 
stay the loss of blood while control mattress 
sutures are placed which later approximate 
the opemng imtil the final sutures are tied 
Since any wound that the surgeon will see 
must of necessity be small, because the greater 
ones are immediately' fatal, this latter method 
should suffice for the accomphshment of the 
ordeal without the loss of that equanimity so 
necessary' in any senous surgical procedure 
Today the surgical treatment of w'ounds of 
the heart is the accepted therapy for this 
dilemma In spite of the fact that no smgle 
surgeon can acqmre great expenence m this 
matter, the statistical study of results should 
give to the lndl^*ldual operator considerable 
confidence The first attempted suture of a 
wound of the heart in a human being was by 
Cappelen of Christiania in 1895 'Withm 10 
years a statistical study re\ ealed 38 75 per 
cent recoven es m 160 cases These figures 
ha\e steadily' unproved Tuffier, in 1920, 
compiled a total of 305 cases with 504 per 
cent recovenes Ballance, m 1920, usmg only 
cases between 1912 and 1920, found 152 cases 
with 68 4 per cent recovenes And in a study, 
made by us in 1926, of cases operated upon 
between 1920 and 1926 there were 28 cases 
wath 78 6 per cent recovenes Here then is a 
field for surgical endeavor m which the mor- 
tality IS about 25 per cent iloreorer, this 
field not so long ago was considered bey'ond 
the himts of medical care Perhaps this branch 


of cardiac surgery alone justifies the presen- 
tation of today 

2 The surgical treathient of acute and chrome 
pericarditis This field for surgical endeavor 
IS also an accepted one and has its natural 
dependency' on the emergency surgery' of 
trauma Wounds involvmg the heart are m 
most cases mfected and it was natural that 
even the barber surgeons should have giv'en 
them some care It was only, however, after 
the real functions of the pencardium were 
unraveled by physiologists and pathologists 
that an intelligent, direct attack upon the dis- 
orders of this covenng could be contemplated 

The surgical drainage of acute pericarditis 
needs no elaboration here It is a simple pro- 
cedure performed under local anaesthesia 
reqmrmg usually' the remov al of one or more 
costal cartilages and dependmg largely for its 
success upon the dependency of the drainage 
Studies made in our laboratory mdicate that 
irngation of the mfected pencardial cavaty 
with solutions other than physiological salt 
solution IS undesirable Dakin’s solution m 
particular not only mterferes with the con- 
duction system but produces an adhesiv'e 
pencarditis Pericardiostomy should be ear- 
ned out in aU cases of suppurativ'e pencar- 
ditis The real problem here is our abihty to 
make a proper diagnosis, and the statistics of 
Dr E A Locke, who found that m 150 cases 
at the Boston City Hospital the diagnosis was 
made m only 17 per cent of the proved cases, 
are typical of the figures elsewhere 
Chrome pericarditis presents a much more 
mterestmg field This condition has many 
vanations, for the inflammatory reaction may' 
be confined to the pencardial sac or mvolve 
the mediastinum and neighbonng structures 
In Its most advanced form it glues the heart 
to the pencardium and this sac m turn to the 
bony cage Thus, with each heart-beat the 
heart must move the thoracic wall or twist 
upon Itself In any degree of adhesiv e pen- 
carditis the circulation is senously mterfered 
with, and m these cases the patients as a rule 
consult physicians with the ordmary com- 
plaints of those with circulatory' failure Here 
agam our diagnostic acumen is challenged, for 
m the few cases submitted to surgery almost 
miraculous relief has been given 
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Brauer of Marburg m 190 led the aigu 
ments for the surgical relief of this condition 
and under his direction surgeons removed the 
overlying nbs which were impeding free 
cardiac motion In some cases this simple pro 
cedure alone gave great improvement But 
more elaborate study has shown that in many 
cases the cardiopencardial adhesions often 
very dense and even idled with calcareous 
deposits are more of a deterrent to the cardiac 
motion than the tboraac wall adhesions As 
long ago as 1898 Delorme had su^^eslcd 
removal of the adherent pericardium itself 
This operation of decortication of the heart 
IS now an accepted procedure It has been 
utilized and fully described m this country by 
my associate Dr C S Beck and by Dr E D 
Churchill of Boston In my own clinic we hav 
naturally an interest m this field and Dr 
Beck has devoted a great deal of time m both 
the laboratory and clinic to Chi problem 
His researches into the experimental produc 
tion of adhesive pericarditis have conclu 
sively shown that the Pick syndrome of poly 
sero^itis IS produced in anunals vhen an 
adherent pericardium is established More 
Over the picture even of the thickened Clis 
son b capsule occurs in animals m which the 
onditiOQ IS fully established These studies 
also seem to indicate that the accumulation 
of fluid m either the thorax or the abdomen is 
dependent upon whether the ti^ht or left 
heart is impeded This is a very important 
matterand explains certain clinical variations 
in the disease Moreover it suggests that 
proper clinical study may tell us just bow 
widespread the disease is and upon which 
portion of the pericardium suigical attack 
should be aimed Finally it seems to be the 
opinion of those investigators and surgeons 
best qualified to speak upon this matter that 
the operation of decortication should be the 
operation of choice in almost all cases of ad 
herent pericardium Indeed it would appear 
that the very simplicity of the Brauer opera 
tion of cardiolysis has deceived many and has 
failed to bring relief in cases where the oj>era 
tion of decortication would have yielded great 
relief In addition the Brauer operaUon 
tends to bnng the heart into closer relation 
with atmospbenc pressure which has been 


shown to be undesirable These su estioris 
tod this cntiasm of the Brauer operaUon are 
lar ely the results of Dr Beck s cxpcmnental 
work and his careful clinical studies 
We have had the opportunity to see the 
bnlliant results occurring from p ncardi 
ectomy a bedridden orthopncEic water 
lodged boy of 14 years restored to an active 
life As I look back upon my short expenence 
»n medicine tbs case is today one of the mo t 
Outstanding examples of the restorative 
powers of intelh entsur ery 
3 The surgical treatment of angina fectons 
Surgical therapy in angina pectoris 1 based on 
the hypothesis that the stimuli wbch give 
nsc to the sy mptom pain arise in the heart and 
are earned by some nervous pathway to the 
spmal nervous system where these impul es 
overflow and stimulate the somatic sensory 
neurons supplying the upper thorax arms and 
neck The surgical act is aimed at division of 
tbs nervous arc thus prevenUn,, the patient 
from recognizing the symptom pain As the 
palholo«>jca] condition which causes an»ina 
pectons IS still unknown there is no mtention 
of eradicating the disease by surgery It is a 
method of treatment which 1 purely symp- 
tomatic and therefore identi al in patpose 
with the division of the sensory root to the 
gossenan gan lion in cases of tnfacial neu 
ral la 

The Operative treatment of an ma pectoris 
vvas first proposed m 1899 by Fransois 
Franck Jt was first practiced by Jonnesco 
m 1916 The operation performed by Jon 
nesco was an elaborate procedure consi Un 
in complete removal of the upper three cervi 
cal gangln and the first dorsal sympathetic 
ganglion on both sides Chiefly because of the 
technical difTculties and in spite of the fact 
that Jonnesco s first case presented a roost 
satisfactory result the operative treatment of 
anoina pectons vv as not popularized In 1923 
Coffey and Brown of San Francisco claimeo 
that their expenence with 5 cases showed that 
terooval merely of the superior cervical 
sympathetic ganglion or even dm on of the 
main branch from tl is ganohon to the heart 
suffeed to ameliorate the pain in cases of 
angina pectons The successful results re- 
ported by these m\estigators u ing such a 
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simple procedure led to a very general practice 
of surgical operations upon patients suffering 
with angma pectons t^Tiether the pro- 
cedures mentioned above or the many vana- 
tions of them, or even the division of those 
branches from the vagus nerv'e thought to be 
the depressor nervm are of value in the treat- 
ment of angina pectons is still under dispute 
In addition to these surgical procedures, 
there is the method of blockmg the white rami 
at the point of emergence from the bony spine 
b} the use of procaine or alcohol This 
method, introduced by hlandl and Swetlow, 
has been ably defended and popularized by 
the work of Dr James C ^^^llte, of Boston, 
and others Its simplicity, in spite of the 
danger of the use of alcohol so close to the 
pleura and spmal cord, commends its tnal, and 
the published figures seem to reveal results 
comparable to the more senous and cumber- 
some surgical methods 

The explanation of so many different pro- 
cedures for the rehef of a single condition be- 
speaks the difficulties which beset this special 
field In general w^e ma}’’ say that angma 
simplex, Heberden’s angina, is a separate 
entity, not associated with coronary disease, 
and not functional It is probably a disorder 
of the heart somewhat akin to vmsospastic 
conditions elsewhere It is probably, there- 
fore, rare, and m studjnng the case reports one 
must try to judge comparable entities Thus, 
the procedures outlmed above could not, of 
course, be of benefit in coronarj" closure and 
It IS the inclusion of such cases that makes 
comparable studies difficult It is this out- 
look upon angma pectons as a vmsospastic 
condition that explains the rehef reported by 
Coffey and Brown when performing removal 
of the supenor cervncal ganghon only In this 
case they mterrupted the motor control of a 
large enough area of coronarj" supplj' to pre- 
vent vasospasm Thus the condition wms 
prev ented, not rehev ed 
But, if a widespread motor involvement is 
present, we know from the work of Cannon 
and his co-w'orkers that a much more exten- 
sive procedure would be necessary since, even 
with both stellate gangha remov ed, accelera- 
tion of the heart beat is possible This function 
IS lost m the cat w hen the rami of the upper 


nme dorsal nerves have been cut If one is to 
look upon rehef m these procedures as due 
to dividing the sensory arc, then an entirely 
different conception and act is necessarj^ The 
work of Ranson and Edgeworth has confirmed 
the origmal studies of Langley and Gaskell 
that the cervical sympathetic system has no 
sensor)’- fibers abov e the middle cervical gan- 
ghon It was this conception that prompted 
excision of the infenor, mtermediate, and 
stellate gangha But Damelopolu and others 
havm claimed (though the experimental find- 
ings of Cannon and ourselves controvert this) 
that remov'al of the mam motor control may 
be dangerous These views resulted m modi- 
fication of the ongmal ganglion excision pro- 
cedures to division of the gray sensory rami 
only 

Ev^en this bnef discussion of the surgical 
methods proposed for the relief of angma 
pectons will convince > ou of the tangled mass 
of evidence which confronts the student m 
this field Somewhat ov'-er 500 cases are pre- 
sented m the hterature Out of this list not 
more than 200 cases are worth cntical study, 
and m relation to any smgle procedure the 
results are so few as to be imconvincmg It 
does seem certam that m many cases striking 
rehef has been giv en sometimes by alcohol m- 
jection, and sometimes by the elaborate opera- 
tion of removal of both complete cervical 
chains In my own hands, m but a Inmted 
number of cases I hav e had somewhat better 
results vnth the complete cervical sympa- 
thetic cham extirpation But I am not at all 
convinced that I am competent to mject the 
rarm satisfactorily m aU cases any more than 
I can promise success in relation to root in- 
jection m tnfacial neuralgia I beheve that 
the whole problem meats further study, and 
until more accurate data with careful follow- 
up studies are available we should withhold 
any final condemnation or acceptance of one 
or the other method 

4 FmaUy we come to the surgical ireal- 
ment of mitral stenosis The rehef of mitral 
stenosis by surgery is based upon the supposi- 
tion that mitral msufficiency is more com- 
patible with hfe than mitral stenosis The 
idea IS undoubtedly ancient, though it seems 
to ha.\e been first \oiced bv 
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English vetennanan who wrote m 1S98 that 
mth the progress of cardiac surgery some of 
the severest forms of mitral stenosis wiU be 
relieved by li htl> notching the mitral on 
fice A few >ears later Sir Lauder Bnmton 
urged his surgical colleagues to such an at 
tempt SirDArc> Power who is well known 
to many of you was then Surgeon to St 
Bartholomew s Hospital and he ha§ told me 
of Brunton s convictions that the thing could 
be done as well of the negative search b> 
Arbuthnot Lane for a suitable case 
There is no time here to discuss the pros and 
cons of the assumption that m a patient the 
reduction of a stenosis would be beneficial 
I must leave that to jour medicaf philosophy 
But it IS fair to state that we had always the 
greatest fears that even could this be done 
the fact that the reduction would necessanly 
create a very abrupt change rather than the 
slow adaptation of nature might make such 
surgical attempts too dangerous 
hfj owm thou hts in this direction date to 
the winter of iQiCr-i? when I was a volunteer 
worker m the rockefeller Institute The War 
interrupted direct efforts but on our return 
to avil life Dr Samuel Levme of Boston 
and I commenced etpenmental efforts m the 
Laboratory of Surgical Research at Harvard 
There were many pitfalls and it vasmorethan 
a year before I began to feel at all sure of our 
ability to operate within the thorax of animals 
Once the difficulties of an open pneumothorax 
and satisfactory intratracheal anisthesia were 
surmounted there presented the djfficufues of 
handling the heart for a deliberate procedure 
The rou h methods heretofore used of grasp 
in<’ the wnthing organ for a rapid manipula 
tion did not appeal to Us since even the 
temporary anoxsrma produced ncurolOoical 
changes su h as to forbid its trial m human 
cases Gradually a method was developed 
which allowed us to handle the heart without 
jnterfenng with its blood supply and so to 
perform deliberate procedures with satisfac 
tory hxmostasis which method was described 
in. relation to wounds of the heart 
After 2 years of experimental endeavor the 
opportunity amved to attempt teductwa of 
the stenosed mitral valve in a girl of it years 
The trials tribulations and great mental 


anguish of the responsibility as umed at that 
time are still very bn ht in my mmd This 
patient Jived 41^ years and was undoubtedfv 
better following the operation How muii of 
this benefit was due to the surgical enlarge 
mejit of the onfice how much to the e 
of the shape of the thorax how much to better 
care and how much to the fact that follomn 
the operation she went into slow fibrillation 14 
difficult to judge Autopsy proved that the 
onfice had been enlarged 

In this tirst case a knife was used modified 
from a tenotome Difficulty was experienced 
in cutting the thickened \ ah e and this eipen 
ence led us to a protracted study of the ph) 1 
cal properties of the mitral stenotic orifice 
Out of this study came the cardiovalvulo 
tome — a cyhndncal instrument workin on 
the shearing pnnaple which could cut the 
most calcified valve and would remove the 
specimen excised 

Since the first case we have earned out this 
procedure six times No other case in out 
senes has survived longer than 6 days Mean 
nJuJe other attempts have been made one 
by Graham in St Louis one by Pnbram in 
Germany and one by Souttar in London 
Graham had an operative fatality Pnbiams 
case laved 6 days and Souttar s case is still 
living In our first 3 case> w e used the simple 
knife m the others the cardioJalvulotome 
Pnbram used our instrument Souttar fourd 
the mitral orifice large enough to admit his 
finger he operated from above and thetelore 
did not carry out any intracardivc procedure 

In our own cases we have expenenced chief 
difficulty m locating the distorted mitral on 
fice from the ventricular side and thou 
prefer to approach from below and have full 
exposure it may be that the simpler approach 
via the auricular appendix where the funnel 
shaped valve will direct the instrument into 
the stenosed area wnll e entually prove the 
more desirable method In 2 cases in vvhicb 
considerable segments of the valve were re 
moved we felt that death was due to the fact 
that the small left ventricle could not handle 
the greatly increased amount of blood pre 
swted to It in fact this sudden change may 
be one of the mo t serious objections to the 
operation as at present pedormed 
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This IS not the occasion to review all the 
problems presented by this new evpenence 
Some are still under study in our laboratory, 
for what has thus far been done has not con- 
vinced us that the matter is as yet settled 
Other cases have presented themselves that 
justify similar attempts, but until further in- 
formation IS gathered from laboratory data 
we feel that we should not contmue our own 
attempts No case, of course, wdl be a good 
risk, but when the ^oung person with un- 
comphcated mitral stenosis reaches that 
point uhere life must be restncted to chair or 
bed, he or she is stiU m a condition m which 
this operation can be performed That is 
seen m the fact that in our 7 cases only i died 
vathin 10 hours of the operation It n as the 
changes brought about by the operation that 
caused death, not the essential inabihty of the 
pabent to go through the ordeal Nov that 
Powers has developed a method for the crea- 
tion of mitral stenosis experimentally, it may 
be possible to deterrmne the correctness of 
this h3pothesis Certainly, it is our hope that 
further experience will aUow us to settle the 
manj problems now awaiting solution 
This IS, m brief, the present status of the 
surgerj^ of the heart The portals of this last 
domain have merely been opened ithm its 
limits are imesplored regions The present 
accomplishments are meager m companson 
with other fields for surgical endeavor, and 
there maj-^ be those here from whom further 
developments in enlargmg this field wdl come 
It would appear that, even if the therapeutical 
application of surgeiy be not extended the 
advent of surgeiy into this field has been of 
much benefit Certamlj’^ it has enlarged our 
phj siological understandmgs of aU that sur- 
rounds the function and action of our most 
NT-tal organ It has in particular stimulated 
investigation concermng the extnnsic mner- 
lation of the heart and the function of the 
pencardium To one who has de^oted par- 
ticular effort to this field, it would appear that 
investigations concermng the disorders de- 
pendent upon a diseased pencardium hold 
for the moment the greatest promise of 


practical therapeutic value This is so inti- 
matety concerned with anj’-thing which mter- 
feres with the return of blood to the heart 
that phj'siologists and surgeons wiU from now 
on find their circulatory problems a common 
one 
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THE OPERAIIVE APPROACH TO 

ARTHIJR 11 SinPLirv MD 

F DiUi S dOi a f 1 

I T IS just 35 years since Sir Stephen Paget 
wrote Surgerj of the heart has reached 
the Jimjt set by nature to all surgery no 
new method and no new discovery can over 
come the natural difficulties that attend a 
wound of the heart In spite of this dictum 
by a master it was m September of thatsame 
year i 8 g 6 that Rehn (s 6 ) £rst successfully 
sutured a wound of the human heart 
The anatomy and phj siology of the chest 
are so unlike that of the abdomen that for a 
long time men accustomed to abdominal sur 
ger> looked askance at the thorax The bony 
chest wall is a bamer difficult to pass The 
heart and pencardium together with the 
large \essels at the base of the heart give one 
pause the minus pressure m the pleura and 
the sometimes alarming bchaiior of the heart 
and lungs when the pleura is opened are dis 
quieting factors the disastrous results fol 
lowing on postoperative drainage of the 
freshly opened thorax are hard to forget 
while the difficulty experienced in making a 
correct anatomical location of chest pathol 
ogy has harassed the carefui surgeon AU 
of these factors together with some others 
have slowed up the development of chest 
surgery Certainly an cxploratorj tboracot 
omy is hardly permissible except under un 
usual circumstances and there is scarcely 
any operation so futile and damaging as 
hunting around m the thorax for pathology 
that had not been accurately located before 
operation 

In this paper we are concerned only mth 
the operativ e approach to the heart and pen 
cardium Roughly the different methods by 
which these structures may be reached by 
the surgeon fall into four groups as follows 
some one of the left lateral or parasternal 
routes which are usually ample in wounds of 
the left side of the heart arrest of the heart 
and thrombosis of the pulmonary attciy the 
approach through the tnangle of safcQ^ in 
draimnj, an infected pencatdum central ster 
notomy m the surgical treatment of valv Jar 

riew ltd V«fM ti cii Co p«H r tfc Amort 


THE HEART AND PERICARDIUAU 
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disease foreign bodies in the chambers cf tie 
heart or imbedded in the wall of the heart 
and remov al of considerable areas of the pre 
cordial bony chest wall for chrome pericar 
ditis and cardiac hypertrophy 
Let us consider first the approach to the 
heart and pencardium when eiffier or both of 
these structures are injured Here tamponade 
of the heart by blood in the pencardid sac is 
the condition callmg most urgently for relief 
If there is a wide opening in the pencardium 
and a wound of the heart opening into one of 
Its chambers death from loss of blood will 
usually occur before the patient reaches a 
hospital If the patient is sf ifl alive when seen 
It IS not the loss of blood itself that is doin 
the damaoC but pressure upon the heart by 
the blood trapped in the pericardial sac The 
diagnosis of injured heart or pericardium is 
made from the location of the wound and the 
symiptomb of heart tamponade 
Many of these wounds enter the chest to 
the left of the sternum If this type oi wound 
IS present the choice of operation is simple 
because in hit sided nounds oS the chest it 
IS the left side of the heart that is apt to be 
injured and the left side of the heart is ex 
posed quickly by one of the left parasternal 
approaches There are a number of these 
Until recently the Rocher (i;) method was 
one of the best known and most used that is 
by turning out a lateral flap composed of the 
entire thickness of the chest wall and incliid 
ing the third fourth fifth and sixth carti 
lages Burghard (5) modified this by raising 
the flap in two layers 
The ilm s (5) operation is a long inter 
costal thoracotomy between the fourth and 
fifth nbs with the use of a nb retractor 
This IS a very excellent approach in sur eiy 
of the lung but it does not give a very good 
exposure of the heart Lilienthal uses a long 
intercostal incision m the seventh interspace 
and widens the exposure with a nb retractor 
In addition to the flap and intercostd 
method there is a third parasternal approach 
c 0«t« I S»r(«o Y k Ocube f 4 
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which has been much used Here exposure 
IS gotten by the removal of varymg lengths 
of one or more nbs 

YTuIe these methods have been repeatedly 
used by the masters of surgeiy , the Spangaro 
approach seems the simplest, gives a good 
exposure, is qmcLly and easdy made, and 
renders air-tight closure easy of accomphsh- 
ment VTule all of the features of this op- 
eration as now performed were not origmali3' 
practiced by Spangaro, most of us agree wuth 
Cutler that Spangaro should be given credit 
for ongmating this method of reaching the 
heart 

The incision extends m the fourth inter- 
space from the antenor axiUarj’^ hne to the 
margin of the sternum, where the sternal at- 
tachments of the third, fourth, fifth, and 
sixth cartilages are exposed and as many of 
them separated from the sternum as is neces- 
sarj' to give a good exposure The exposure 
IS much improved bj’- a rib retractor and the 
one descnbed by Lilienthal is best known to 
me IVhile the Spangaro operation is de- 
scnbed as an mtercostal approach m the 
fourth interspace, anj' interspace may be 
used that gives the best access to the site of 
that particular mjur}’’ 

Dimng the last 2 j'ears 3 patients have 
been operated on for penetratmg wound of 
the heart or pencardium m the University 
Hospital m Baltimore Two of these were 
operated on by the resident surgeon at the 
time and one by my^self One was a penetrat- 
mg wound of the left ventncle operated on 
by the resident (29) The left pleura was 
mjured also This patient died on the third 
day^ An autopsy was permitted and death 
■n as found to be due to pneumoma of the left 
lung There was httle fluid in the pencardium 
and the w ound m the heart w as m good con- 
dition 

The second patient was operated on b) mjself 
He Was a \oung negro man who was brought into 
the accident room a few minutes before I was to 
operate on another patient before a group of stu- 
dents The wound of entrance was m the third 
interspace just to the left of the sternum and was 
caused b> a knife The man was unconscious and 
pulseless at the wnst, but was breathing quite well 
Listening o\er the heart disclosed weak and ir- 
regular moiements but no regular and sustained 



Fig I Relationship of muscles, sternum, nbs, and car- 
tilages m the a\ erage thorax 


pulsations were made out He was brought directlv 
into the operating room and hurnedli prepared 
The operatmg room was alreadi set up and the 
assistants were readj The first part of the opera- 
tion was done wnthout an an-esthetic \n inter- 
costal mcision was made in the third interspace, 
the skin incision running also obhqueh across the 
left half of the sternum The cartilages of the third 
and fourth nbs were separated from the sternum, 
and the Lihenthal nb retractor was mserted The 
internal mamman a essels were tied The left 
pleura had been opened b\ the thrust of the knife 
and contained considerable blood and the left lung 
was partialh collapsed There was an opemng m 
the pencardium high up on the left and at the lea el 
of the left auncle The left margin of the sternum 
was m the waa and a half-moon section of it was 
gouged awai with large rongeur forceps This com- 
bmation approach gaa e a good exposure of the open- 
ing m the pencardium, which was distended and 
filled with blood Dunng this time there was little 
change m the patient’s condition He seemed in 
the act of damg, but continued to lia e The open- 
ing m the pencardium was enlarged and seaeral 
ounces of bnght red blood escaped There was no 
rapid gushing of blood, but a steada welhng-up 
Because of the nature of the bleeding, the left 
auncle was examined first and a small hole was 
found in the auncular appendage This part of the 
auncular appendage was grasped with a curaed 
clamp and held a era gentla while a silk hgature 



282 


SURGERY GYNECX)LOG\ AND OBSTETRICS 



t ed d It tb a\ th t It 1 1 t « 
is put (t I g 

\ s as the p c d 1 c emptied ( 
bl d the h t b g n to be t t gl> b t not 
ry eg 1 l> t fi t a d the p t t teg d 
^ s e ad bega to struggi H anx 

th t d aith etb Th p cc d m lo ed 

loo ]> de t 11 w e p f fl d a d Ih 
bl d aas a p t d f m the pi Th 1 ng » 
pa d d a d t ght 1 e f ih th « 

m 1 Th p t t c d 

\\ hen one comes to do e the wound the 
great advantage of the intercostal approach 
over resection of one or more ribs is at once 
apparent It is not necessary to dose the 
pleura b> a separate suture This is diflicult 
m any case as the pleura is very Ihm and 
tears and cuts through when sutured The 
displaced nbs are pu hed back into position 
and held there by throv mg heavy interrupted 
catgut sutures around them and tying these 
sutures tightly enough to hold the two nbs 
immobile in their relation to one another so 
that they move in unison with respiration 
Because the di tance betv een th nbs is 


somewhat lessened by the sutures the cut 
edges of the pleura are m contact and soon 
unite The muscle subcutaneous (issues and 
skin are dosed m separate layers 
The third patient in this group was oper 
ated on by the resident surgeon for stab 
wound in the third intercostal space The 
Spangaro approach was used and the internal 
mammary vessels found severed They were 
li<^ated There was a wound in the pleura and 
a small wound in the left side of the pericar 
dium Most of the bleeding came from the 
severed internal mammary vessel because 
after these v essels w ere ligated and the blood 
sucked out of the pericardium and pleura 
there was no further bleeding Both the pen 
cardium and pleura were closed and an ait 
tight closure made of the chest wall Hi 
recovery was uneventful 
The left parasternal approach is als) used 
in operating for embolism of the pulmonary 
artery Trendelenburg made an inci ion over 
the second nb 12 centimeters long and an 
other incision parallel to the left ed e of the 
sternum from the first to the third nb He 
tumid up two soft parts flaps and removed 
the second nb throughout the length of the 
incision and a shorter section of the thir ! nb 
He then iigated the internal mammary ves 
sel and opened the left pleura which was 
followed by collapse of the lung He then 
opened the pencardium high up being care 
ful to stay in front of the phrenic nerve This 
brings the pulmonaiy artery and aorta di 
rectly into vnew with the pulmonary artery 
to the left of the aorta Trendelenburg and 
his associates operated on 12 patients by this 
route without a recovery Kirschner Meyer 
Stegimann Crafoord Nystrom Lake De 
Han.cn all operated for pulmonary embo 
lismbythi approach V number were care 
ful not to open the pleura \ery gentle 
handling of the pleura in all operations in 
this neighborhood is essential If it is al 
ready opened or has to be incised for any 
reason it should be protected and packed off 
by soft moist dressings Car el has laid es 
pecial emphasis on this precaution 

1 have not operated for thrombosis of the 
pulmonaiy artery but I believe the Span 
garo approach would more quickly cvpose 
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this artery Lockwood, ho^^ever, speaking 
of the Trendelenburg method, says “I have 
earned out the procedure repeatedly at au- 
topsy It IS not at aU a difficult feat ” 

Ever}^ operating room staff should be pre- 
pared to deal mth arrest of the heart This 
accident occurs frequently enough dunng the 
course of some operation or mampulation In 
most mstances after a short and ^ ery anxious 
mter\'al, the heart begins to pulsate and in a 
short tune goes on as if nothing had hap- 
pened This fortunate outcome may be helped 
along by sharp slappmg of the chest, lowenng 
of the head of the patient, and pulling fom ard 
of the tongue Forceful pressure upon the 
precordial area \nth short and snappy release 
of pressure may aid in forcing some blood 
into the heart 

If, after a short mten^al, the heart is still 
not beatmg, cardiac massage offers the best 
chance of recovery If either the abdomen 
or chest is open at the time, this maneuver is 
easy The diaphragm is usually relaxed and 
it IS not difficult to compress the heart be- 
tween the hand ln^agmatmg the left dia- 
phragm and the antenor chest n all 

We have had considerable experience with 
the treatment of heart arrest usmg these 
measures Recently, while freeing a large 
tumor of the Lidnej’’ by the transperitoneal 
route, pulsation in the aorta suddenly ceased 
On palpating the heart, it was still After 
compressing and releasmg the heart between 
the hand and the chest v all by im aginating 
the diaphragm a number of times, there was 
a faint movement of the heart and some ir- 
regular beating and after a fen minutes the 
pulse at the n rist returned 

If neither the chest nor abdomen is open 
at the moment of heart arrest, one has to 
decide quickly on the method of approach to 
the heart The choice is betn een laparotomy 
and thoracotomy The easier and qmcker 
method is through an upper rmdhne abdom- 
inal incision If, for an} reason, this approach 
IS not feasible, then the chest should be op- 
ened by an intercostal incision, either the 
Spangaro operation or the Wdm’s approach 
being used, as the heart can be exposed more 
quick!} b} either of these routes than b} 
turning out a flap or by resecting nbs The 



Fig 3 Skm incision in the combined transstemal and 
transcbondral approach m performing pencardiotomj for 
pj opencardmm 


median approach through the sternum takes 
too much time About 6 mmutes is the usual 
limit, if consciousness is to return after the 
heart resumes its pulsations 

Pericardiotomy for suppuratu e pencar- 
ditis is n orth} of careful consideration P}^- 
pencardium is much more prevalent than the 
reports v ould indicate 

There are four chief a\ enues of approach 
All are based upon the “tnangle of safety” 
of kffiinitsch-Sionojentsky, nhich is a small 
triangular area uncot ered b} pleura situated 
in front of the pencardium It begins at 
about the let el of the antenor ends ot the 
fourth nbs and extends dottnttard to the 
diaphragm tthich in the midhne, is about be- 
hind the junction of the second portion of 
the sternum mth the ensiform This tnangle 
has its apex up and base down and is just a 
little to the left of the midlme Its size will 
depend upon the size of the patient and the 
^ount of bulging forward of the enlarged 
heart or distended pericardium 
Just to vhat extent the sjmiptoms are due 
to heart tamponade and just how much to 
infection is sometimes difficult to estimate 
There are three chief factors, tamponade of 
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the heart infection of the pencardial cham 
her and infection of other structures P>o 
pericardium is apt to complicate an infection 
elseishere such as pneumonia emp>ema or 
osteoni)’elitis If there is an} considerable 
amount of pus within the pencardial sac 
tamponade will be evident and the pericar 
dium will be found enlarged by ph>s)cal 
examination and roentgenogram 
Host of the fatal cases are either neglected 
cases of purulent effusion or are those cases 
complicated b} senous infection elsewhere in 
the body The last patient on %vhom I op 
erated was a man who had been ill 4 weeks 
and who had a localized left sided empyema 
and purulent pericarditis and did not recover 
The last case that I saw was a child 6 months 
old whom I saw for the frst time just after 
it had died of a laige purulent pericarditis m 
which the diagnosis had been made bj look 
ing at the \ ray plate a few minutes before 
Aspiration of the pericardium after death 
confirmed the \ ray diagnosis 
Altogether I haie seen 12 patients ivith 
sippurative pericarditis and have operated 


f $ 5 ^PP evsb tb tram a^rgtd by 

gfprpuigt}) dpt ftb 

pe di m 

on II of them with 6 recovenes and 5 deaths 
In 4 patients the transsternal route nss 
used This is a \ej> simple and easy way to 
reach the pericardium provided a number of 
(actors are borne in mmd It is especiaUv 
useful in operating on small children because 
the finger of the surgeon may be earned 
around the heart in order not to overlook 
pocketing of pus by fresh adhesions within 
the pencardium 

This approach v as advised by Riolanus m 
i< 54S and in i8r8 Skielderap repeated thi 
suggestion It was put in practice by Malle 
m 1855 vvho emptied a pencardial sac of 
blood fay this method C/p to 1927 Dr 
Nathan \\inslow and myself could find only 
one pjopencardium drained in this way that 
of Bexman who operated in 1891 with re 
covery of his patient 

In adults it is difficult to explore the pen 
cardial sac \ ith the finger inserted throu h 
a small trephine opening in the sternum so 
that in s of these patients the chondro 
xiphoid approach was used This approach 
was described by Larrey in 1829 An incision 
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IS made over the se^enth cartilage from its 
junction -mth the sternum downward and 
outward The cartilages of the se\enth, 
si'^th, and sometimes the fifth nbs are cut 
awaj with a knife and rongeur, the kmfe 
oemg made to hug close to the sternum In 
2 patients a curved piece of the sternum w as 
bitten awaj^ with rongeurs This exposure 

of tfio pleura 

and the internal mammarj ^essels Both 
may be pushed to the left, and the pericar- 
dium opened near the diaphragm This ap- 
proach allows ample space to palpate the 
inside of the pericardium 
In the 2 last patients, I ha^e used a com- 
bination of both of these methods, which is 


more satisfactorj" than either, as it is qmcLlv 
and easdy made and has the advantages of 
both and the disadvantages of neither The 
sternum is trephmed just above the junction 
t f afolus with the ensiform and a httle 

to tte left of the center This burr openm» 
rodgeur forceps to the 
lid segment of the sternum 

and the ends of the fifth and snxth cartila-es 
are cut away This exposes the uncovered 
mn ortb ^ Pencardium and the left mar- 

vessl^afir"''’ f mammaiy 

vessels hardlv enter the field It has fhi 

recSv o? th” bnnging one down di- 
hSi tnangle of safety” throu<-h a 

less field and then enlarging the field as 
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much as is necessar> to allow incision ex 
ammation and drainage of the pericardium 
The pericardium can also be dramefl b> a 
left or right parasternal approach Either of 
these methods is satisfactor) if the pericar 
dial cflusion is quite large othenMse there 
is considerable nsL of opening the pleura 
By whatever route the uncovered pcricar 
dium IS reached the next step is an anxious 
one In my experience no matter how much 
or how little fluid was aften ard found in the 
pencardium the anterior surface of the left 
ventricle near its tip was alwa>s felt tapping 
against the taut pencardium at each systole 
of the heart In m) frst case I would not 
have opened the pencardium if the interm t 
had not been pre ent with pus m a test lube 
that he had gotten b> paracentesis of the 
pericardium One does not hnow how thick 
the pericardium is nor can one be certain 
that there arc no adhesions betw een the heart 
and pericardium so that cuttm*^ through the 
pencardium toward the tappin" he rt creates 
a feeling of anxiety and uncertainty In order 


to make this step safer and easier I now grasp 
the pencardium with two Halstead forceps 
plicatmg some of the pericardial sac and then 
palpate and incise the plicated pencardium 
between these forceps very much as some 
surgeons open the pleura or pentoneum 
\\ hen the pericardium is opened there i a 
gush of fluid sometimes frank pus sometimes 
thin purulent cloud) or blood tinged fluid 
In onlv one of my patients were anj aihe 
sions found and this patient lat r developed 
a walling-ofl of pus lateral to the left auricle 
which necessitated a second operation 

•\s soon as the pericardium is opcnel a 
vet) important factor immediately enters 
into the problem In a report read before 
the \mcncan Association for Thoracic Sur 
get) in 1928 b) Dr Ilonne and mj self C30) 
we made the following observation Re 
cause the pressure ev 01)^1 here v nlhin the tho 
ax except m the lung Itself is lower than that 
of t! e atmosphere one s curiosit) is raised as 
to the effect of atmospheric pressure on (he 
heartaftcrpencardiotom) Certaml) thefunc 
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tion of the \sall of the cLest is to maintain a 
negative pressure vathin the thorav, and it is 
not unreasonable to suspect that the heart 
may be disturbed by exposure to atmosphenc 
pressure We believe that closed dramage of 
the pencardium m purulent pencarditis might 
lessen some of the imperfect results that fol- 
low on dramage ” 

In the ArcJiioes of Surgery for November, 
1930, Beck and Cox (3) published the results 
of then experiments on the mechanics of the 
circulation following pericardiostomy Their 
findings were definite showed rise in venous 
pressure, fall m arterial pressure decrease in 
minute r olume output of the heart 
This work brings sharply to the attention 
of the medical profession again the old ques- 
tion that has been so much discussed, to wit 
whether or not it is wise to subject mtra- 
thoracic organs to the pressure of the atmos- 
phere while exposing them for operation 
Surgerj’ of the vah es of the heart, foreign 
bodies in the chambers of the heart, foreign 
bodies embedded m the heart muscles or an}’’ 
surgery mrohnng either of the venae cavae, 
together with wounds of the nght side or 
postenor surface of the heart, reqmre good 
exposure and ample space in w inch to mamp- 
ulate the heart 

The heart wall tolerate considerable hand- 
ling and may be elevated from its bed, the 
xessels at the base may be mtermittently 
compressed, but it is har^j, possible to rotate 
the heart to any extent, and for this reason 
It IS almost impossible to bring the right side 
or postenor w aU of the heart within reach of 
anx sort of left sided approach unless a con- 
siderable portion of the sternum is removed 
The approach that meets these conditions 
best IS the median sternotomx know n as the 
Duval-Barasty median thoraco-abdommal 
Jpencardiotomj This approach was used by 
Cutler in his epoch makmg work on mitral 
stenosis Matas reported three operations 
done by Trench surgeons for the remoxal of 
ioreign bodies bx this access to the heart I 
hax^e had no experience with it on the hxmg 
patient, but in the dead house it gix^es a w on- 
derful access to the heart and pencardium 
wathout injur}"^ to anx large x essels and with- 
out opening either pleura 


It IS a time-consummg procedure, how- 
ex er, both in entenng the chest and in clos- 
ing the w^ound It opens two caxnties the 
abdominal and the thoracic, and in patients 
alread}’^ handicapped by some senous heart 
ailment reqiunng operation, the time factor 
IS important It has two great adx’^antages 
oxmr any other approach m that it allow s easy 
access to the postenor surface of the heart 
and does not open either pleura 

Kerr and Warfield in the Annals of Surgery 
for 1928 descnbed a central lateral flap made 
up of one-half of the sternum and a portion 
of the chest wall They used this approach 
in remoxnng a dermoid of the mediastmum 
It has the adx antage of not opemng the ab- 
domen and it makes possible an eas}^ air- 
tight closure 

There is another group of heart and pen- 
cardial affections that is now attractmg x’-ery 
considerable attention The main considera- 
tion in this group is cnpphng of the heart 
because of adhesions m which the pencardium 
plays the major role 

Obviously, the pencardium may be firmly 
adherent to surroundmg structures without 
much affectmg the heart, unless there are ad- 
hesions fastenmg the heart to the pencar- 
dium IMany of the acqmred displacements 
of the heart are due to this cause In nearly 
ex eiy patient with unilateral fibroid phthisis, 
the heart is more or less displaced tow ard the 
diseased side because of these adhesions 

If the heart is adherent to the pencardium 
and the pencardium is not constncted or ad- 
herent to surrounding structures, it gets along 
x'^erx w ell in the majonty of instances 

Of the 6 patients on w horn I hax-^e operated 
for pyopencardium and who recox ered, I hax e 
kept tract of 5 and no one of the 5 is disabled 
Sex eral had a slow recox ei}- and one bo> had 
anasarca and ascites xxnth shortness of breath 
for sex’eral months, but now , after 5 years is 
apparentlx w ell ’ 

If the heart is adherent to the pencardium, 
which in turn is fastened to the unjneldmg 
chest wall, a condition of affairs max* be 
created which led to the suggestion of Brauer 
that the bonx chest w all be removed ox'er the 
precordium so that the pencardium could 
follow the contracting heart dunng sj stole 
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In 1928 Smith nnd Liggett reported 107 such 
operations collected from the literature A 
number have been added since 

This operation has b« en given a number of 
names but is usually spoken of as the car 
diolysis of Brauer It is a relatively simple 
procedure in which enough of the bony chest 
w all in the precordial area is remov ed in order 
to free the adherent pericardium This same 
operative approach is used m decompres ion 
of the heart for hypertrophy where pencar 
ditis plays no part Morison proposed this 
m 1907 and Mr E C Stabb operated on a 
youth 19 years of age Evarts Graham dis 
Cussed this Operation in 1928 and in Vovem 
her 1929 reported the cases of 2 children on 
whom he had decompressed the heart because 
of hypertrophy 

Recently I used this same method of tho 
racic decompression in attempting to relieve 
the pressure symptoms in expanding aneurism 
in the upper thorax In one instance the re 
suit was very striking The patient was a 
negro man 32 y ears old with aneurism of the 
innominate artery He was in great distres 
because of pressure within his thorax He 
could not he down and had great diBlcuIty in 
breathing m any position I saw him with 
Dr Thomas R Boogs at the City Hospitals 
Baltimore 

The cartilages and the sternal ends of the 
right second third and fourth ribs to ether 
with a portion of the nght side of the ter 
num were removed The technique some 
what resembled that of a high anterior extra 
pleural thoracoplasty The relief of the 
patient was very marked He left the ho 
pital in d short time much improved and 
quite comfortable He died several months 
later follov ing wiring of the aneunsmal sac 
which was clone in another clinic 

If the chronic pericarditis is a constnetmg 
one then a verv smous condition is present 
known as the 1 ick syndrome It is ilifficull 
in many instances to know whether the 
chronic pericarditis is a constnetmg one or 
not If the cardiac disabilitv is due to con 
striction of the heart then the s mpler Brauer 
procedure will not suflice and the operation 
suggested by Delorme is ind cat 1 Here it 
IS essential that the pericircUum and heart 


be well exposed in order that pencardiectomy 
can be carried out \\ eill suggested the op 
eration m 1895 Delorme urged it miSpS and 
It was again referred to by Carl Beck m 1901 
but it V as not until 1913 that Rehn (27) re 
ported his first case 

In 1029 Churchill reported a collection of 
37 patients on whom pencardiectomv had 
been done Nineteen did well there were 7 
operative deaths 2 were not improved and 
4 died later In 5 patients theoperabonwas 
not compleli d \olhard and Schmieden have 
reported the largest number 7 which are 
included in Churchill 5 list 

There are three problems and all are im 
portant the diagnosis the exposure and the 
removal of the constnebng pericardium It 
is with the exposure that we are concerned 
m this paper 

If the heart is to be freed a left sided para 
sternal approach is hardly ample The Duval 
Barasty combined thoraco abdominal opera 
tion adds considerably to the shock 

Beck (2) in an excellent paper read before 
the Section on Surgery of the American Medi 
cal Association in June of 1931 discussed 
this subject reported on the ^ck syndrome 
from the experimental standpoint and re 
ported a recov ery after pencardirctomy The 
exposure v\ as made by resecting the left third 
fourth fifth and sixth costal cartilages and 
part of the sternum He sugge ted a new ap 
ptoach to the pericardium and heart for 
pencardiectomy by a bilateral exposure got 
ten by resecting a part ot the sternum and 
the cartilages of the third lourth fifth and 
sixth ribs on both sides thus hanging into 
view the entire heart I have a letter from 
him dated September 19 1931 in which he 
reports having operated successfully on a 
patient by this approach and fiat he inons 
of a patient operated on I y another surg^n 
who got a satisfactory exposure by using th' 
route in sutunng a wound of the heart 

Evidence is accumulating that makes it 
incumbent upon us to distmoUish clearly b 
tween tie different phases of chronic pen 
carditis There are four of these adhesions 
between the pericardium and pleura ad e 
SI ns betv een the pericardium and 
these tv o rarely call for surgery adhesions he 
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tween the heart, pencardium, and chest wall, 
which, if disabhng, call for the Brauer opera- 
tion, and constricting pericarditis, for iihich 
disabling disease pencardiectomy is indi- 
cated Evidence is also accumulating that in 
the last condition surgical intervention should 
be considered seriously and operation, if it is 
to be helpful, requires ample exposure and 
careful freemg of the entire heart 
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SOME OLD TRUTHS ABOUT FRACTURES' 

^VILLIAM D \RRAai M D ScD LLD FACS N wY 


T he object of the Clinical Congress of 
the Amencan College of Surgeons is to 
increase the knorvlcdge of the members 
of the College bj intimate contact and the 
exchange of ideas During >our sojourn in 
New York you are being shown and told 
many new ways and means of surgical treat 
ment new method of diagnosis new theories 
as to the causation of surgical conditions I 
am sure that much of it will prove helpful to 
you m your thinking and m your practice I 
trust that much of it wall prove to be true 
Let me confess to you now lest your dis 
appointment be too great later on that I have 
nothing new to offer you hence the title I 
have selected Some Old Truths About Frac 
tuccs My excuse for dating to come before 
YOU With such a paltry and time worn offer 
ing IS that only too often the results of frac 
tore treatment that we see among our own 
patients as well as those of our colleagues can 
be explained only by supposino that some of 
these old truths have either been forgotten or 
neglected Our bad results arc due more to 
ne^ect procrastination and carelessness than 
to Ignorance I therefore feel justified m dis 
cussing wath you some of these old truths 
Inf aclures tk injury is not Itmtled lo bone 
When due to direct violence there is con 
tusion of the overlying parts The hgament* 
and other supporting tissues of the adjacent 
joints are strained if not actually tom The 
excessive muscular effort made in resisting 
the traumatizing force may injure tissue 
When the force is sufficient to cause displace 
ment of fragments the sharp edocs of the 
broken bone ends tear periosteum overlying 
muscles tendon sheaths blood vessels and 
nerves There is local hxmorrhage from 
broken bone and from lacerated soft parts 
In fractures the injury is not limited to bone 
Proper first aid treatment should be taught 
in medical schools but of still greater impor 
tarcc IS the education of the public Most of 
the additional and quite unnecessary trauma 
occurs before the patient reaches medical aid 

Or tloo r el r« V Cl. e» C B** ftb 


The surgeon may disclaim responsibility but 
It IS his duty to try to teach the public Thf 
value of early splmtage was well proved by 
the British Medical Service when they sect 
the Thomas splint out with the stretcher 
bearers 

The injuries restiUtn^ from fractures art net 
limited to those occurring at the time of Ik 
accident Unwise attempts to use the injured 
eTtrenu ty may cause or increase displacement 
of fragments increase the laceration of soft 
parts and perhaps lead to penetration of tie 
skin by ends of bone The same additional 
trauma is often due to the awkward efforts 
of the bystander A man is struck by as 
automobile thus breaking his leg Except for 
the broken bone without displacement the 
onginal injury may be merely slight perios 
teal tear and mild contusion of soft parts but 
he IS helped to his feet and the let, gives vay 
the fraj^ments sbde by each other Qius strip 
pmg off the periosteum and teann the laus 
cles He falls to the ground only to be picked 
up and earned to the sidewalk le danglin 
Larger Wood vessels are tom the bone end 
comes throu<,h the fascia perhaps the skin 
even the trouser He is laid at rest with a 
coat beneath hi head and surrounded by 
people anxious to help Someone see his leg 
IS cren^ed and straightens it out The ex 
posed bone end re enters the wound with a 
bit of trouser and the dirt of the street 
Again he is lifted up and earned to a car ot 
ambulance This lime someone carries the 
injured leg with better intention than co 
ordination and the ends of the bone are 
(Jiunied around in tbeir bed of lacerated t s- 
sues and the contaminating organisms well 
disseminated throughout the area Dunn 
his ride and in the transfer to the accident 
naid or the doctor s office unless he has been 
carefully splinted there i mote jolting and 
more damage Uould that his troubles were 
over but too often the sad story continues. 
Lack of sufEaent protection as he is hftro to 
and from the X. ray table and as he is being 

witMCol IS « >>«»V k OcK.l«f S 
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ansesthetized, examinations ivhich are too 
rough or extensive, or repeated, result m still 
more mjury 

Compare this exaggerated picture vith a 
similarly mjured man who is alloued to re- 
mam where he is until a proper splint can be 
applied, or at least can have someone pull 
hard on his foot as he is being lifted and 
earned, whose exanunation is thoroughly but 
gently earned out, and whose treatment is 
instituted with but little additional injury 
The difference m these 2 cases as regards 
tune of disability and amount of permanent 
functional disturbance is tremendous 
Fractures are not always single Although 
it was 20 years ago, I remember distmctly my 
sensations when I realized that a certam pa- 
tient, who was recovermg from a fractured 
skull, also had a dislocated elbow Three 
weeks W'as too long a time to elapse before 
makmg a diagnosis People often have mul- 
tiple mjunes I blush to think of another 
mstance when a man who had broken the 
shaft of his humerus told me 3 weeks later 
that he couldn’t lift his wmst My records 
did not show anything about this detail either 
before or after reduction and I wondered 
whether the nerve was hurt when he broke 
his arm, or whether it happened dunng my 
reduction, or whether it was involved later 
on m the callus formation iVerue injuries are 
sometimes associated with fractures 
If we could only remember to investigate 
these matters' But havmg found what we 
consider the mam lesion, our rehef and satis- 
fied curiosity only too often let us stop in 
our search for facts Careless or humed ex- 
aminations lead us into trouble And yet, the 
rough examination, the search for false point 
of motion and crepitus is, as w^e have said, 
accompanied by added injurj"^ and a greater 
problem of repair The examination should 
be thorough enough to bring to light the 
necessarj" information but gentle enough to 
cause the least amount of additional injury 
Local reactions to injury begin immediately 
In addition to the extravasation of blood into 
the tissues adjacent to the site of fracture, we 
find oedema developing wnthm the hour This 
adds to the sw eUmg and impedes the circula- 
tion The mfiltrated muscular tissue short- 


ens and its elasticity decreases, makmg re- 
duction of displacements more and more 
difficult Soon the blood clots and a fibrm 
network is formed to act as trelhs for the 
new' forming connective cells and new blood 
vessels The rapiditj' with which the process 
of repair gets under way was not understood 
b}' that surgeon w ho is responsible for the old 
advice “wait ’tdl the swellmg goes down” 
nor by those many authors and teachers who 
have handed it on down through the genera- 
tions This adage should be replaced by an- 
other 

Every fracture should be considered an emer- 
gency condition A broken bone deserves as 
much consideration of the time element as a 
ruptured ulcer or an acute appendicitis Everj- 
hour that goes by makes existmg displace- 
ments more difficult to overcome The recog- 
nition of the need for the early reduction of 
existmg displacements has greatly reduced the 
time of disability and degree of permanent 
impairment of function 

The treatment of fractures should be based on 
a detailed consideration of the anatomy and 
pathology of each individual case We are too 
prone to follow blmdly set rules of procedure 
We are too apt to say that a CoUes fracture 
should be reduced by such and such manipu- 
lations A certam form of sphnt should be 
applied After so many days it is removed 
and the patient urged to resume use of his 
mjured extrenuty After a thorough exanu- 
nation and a careful study of the X-ray exn- 
dence, it should be possible to determme just 
W'hat procedures are required to restore the 
fragments to their normal relationship, with 
the least additional injurj' We should also 
decide by w'hat method this reduction can 
best be mamtamed The plan of campaign 
should be arranged to solve the problem of 
that particular case These plans should in- 
clude not only the method of reduction but 
also the method by which the bone fragments 
are to be mamtamed m their new position 
Don t start the anassthetic until all necessary 
preparations have been made and material 
assembled 

Reduction of displacements should be as gen- 
tle as possible Displacement of fragments is 
due to the traumatizing force plus the pull 
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of contracting muscles To obtain a gentle If the ovemding of a fractured femur i m 
reduction an an-esthetic is required to relax overcome b> tracton mthin 34 to 4S hours 
the muscles and force must be applied to it is better to try manipulation than to go oa 
restore normal relationb Unless this force is hoping in v am Soon the callus formation 
applied thoughtfully and carefullj unneces mil prevent reduction by any except onen 
sary additional injury mil result Fragments method Tie amount of traction should be 
often have to be disengaged which may re vaned with its object It tales 30 pound to 
quire an increase of the existing deformity accomphsh a reduction which can then h* 
The basic element is usually traction in the maintamed by 10 pounds The indication for 
axis of the extremity This often must be traction in maintaining reduction is more fre 
aided or followed by lateral pressure to male quent and more JasPng in oblique fractures 
the fragments engage but lateral pressure ^an m those which are transverse 
applied before the fragments have been dis TJte dangers and difficidhes 0/ De epm 
engaged causes unnecessary mjury to the bone tnethod of treatment are greater than those of 
ends The results of our attempts must be the closed method It should be adopttd 
checked immediately first by clinical exami soberly advisedly and wisely and only by 
nation and then by \ ray those who are mlhHc and able to develop 

The treatment of fractures subsequent to re and carry out the special technique involved 
duetton ts a double problem The injured bone It is indicated only when the result which 
must be protected during the healing process can be juspfiably expected will be sufEciently 
lest the displacement recur This means rest better than that to be obtained by other 
relief from strain immohdiaation The m methods as to warrant the added nsl 

jured soft parts must be restored to tbeir The present stluation of compensalm m 
normal state as quickly as possible Thi chtnery needs radical change IVTuIe it un 
means early functional activity and the van doubi^ly bnngs financial rebef to many in 
ous forms of physiotherapy Above all the jur d people who otherwise vould be in dire 
circulation of the affected region must be straits it also prolongs the period of disabil 
maintained at its greatest efficienc} Methods ity lor many far beyond ihat it should and 
aimed to protect the bone delay soft part could be The condition called compen 
recovery and interfere with circulation Pro sius is often worse than the on^mal injury 
cedures directed toward the latter endanger It is foolish to expect an individual s disabil 
the bone The art of treating fractures bes m ity to stop until his compensation lor that 
the adjustment of these opposing indications disability has been settled 
and in deciding how far we may safely risk The general public ts <reropttmisliC about lie 
one to benefit the other Only the most gen results of fracit es Their attitude toward the 
eral rules can be laid down The details must surgeon is much the same as it is toward the 
be dev eloped to meet individual conditions at obstetncian If things go w ell — why of course 
each stage of repair But if the result is not perfect — it was the 

Traction ss most useful m the treatment of doctors fault They, do not seem to realue 
fractures It is the basic pnnaple in reduang that the original injury may ha e beer too 
displacements It is also widely applicable m great for a good result This attitude of mind 
maintaining reduction But some of the old seems to be especially prevalent among those 
principles are not understood or forgotten who make up juries in damage suits Let us 
Continuous traction remains effective only hope that the \mencan College of Suigeors 
when sufficient countertraction is provided can spread among the public not only geo 
for Many beautiful banjo splints are an tlene s in first aid treatment but broadmind 
plied but the elastic, pull is relaxed withm 24 edness in judging our results 
hours In many Balkan frames the patient Success depends on tnlcUisCi I co operatm 
slides down until the pull is relieved The In few other fields of surgery is the partner 
adopUon of continuous traction as a means ship between surgeon and patient oi iiwr 
of reduction does not disbar other methods importance than in fractures The surgmu 
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can do a good deal to help him get "vrell but 
the result depends even more on the patient’s 
bodil} processes of repair and his voluntar^'^ 
acts of co-operation We cannot do much to 
aid his process of repair but we can refram 
from doing a great deal of harm We can 
a\oid much unnecessary additional trauma, 
interference vnth circulation, too long im- 
mobilization and other details By patient 
explanation and drilling ve can encourage 
hun to carr^^ on — not extensne movements 


three tunes a week, but gentle action ever}’- 
hour and in other ways to do his share ot 
getting back to the nearest approach to nor- 
mal and at the earhest moment circum- 
stances perrmt At the same tune we can 
spare him undue disappomtment and our- 
selves censure by trjnng to predict the prob- 
able outcome Let us remember the old ad- 
vnce of WiUiam T Bull, to his assistants 
“Doctor, if }ou can’t help, for God’s sake 
don’t hinder'” 
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SURGERY GYNECOLOGY AND OBSTETRICS 


DENERVATION OF THE ADRENAL GLANDS FOR 
NEUROCIRCULATORY ASTHENIA 

Technique and Cubical Results* 

GEORGE CRILE M D FAC& C e an 0 o 


Cl I 

B ased on favorable results of etpen 
mental investigations of the adrenal 
sympathetic sjstem and on conclu 
sions drawn from operations on the thyroid 
sympathetic sjstcm in cases of hyperthy 
roidism we have sought to control certain 
analogous energj transforming di eases par 
ticularly those due to pathological activity of 
the adrenal sympathetic system To this end 
wc hav e performed operations on the adrenal 
sjmpathetic system in ia6 cases On this 
occasion however we shall report the results 
obtained m one group only namely cases of 
neurocirculatory asthenia 
In the war a certain number of officers and 
men became incapacitated during their service 
at the Front on account of a bafihng disorder 
which was designated soldiers heart the 
principal features being rapid heart beat 
nervou ness and fatigue In the stress of 
civilian life there are seen many cases of this 
same condition which is usually given the 
desenptuename neurocirculatoryasthema 
This disease resembles and is often mistaken 
for mild hyperthyroidism especially m those 
cases m which there is a goiter and a moderate 
increase in the basal rate 
Neurocirculatory asthenia is a pathological 
state in which there is an excessiv e stimulation 
of the adrenal sympathetic system and since 
other kinds of treatment have failed uniformly 
we logically concluded that since hyperactivity 
of the thyroid — hy perthy roidism — could here 
duced then hyperactivity of the adrenals 
could likewise be reduced 

In assoaation with Dr E P McCuUagh 
a cntical study has been made of the effects of 
certain operations on the adrenal gland and 
sympathetic nerves the basis for these opera 
tjon being as stated the conception that 
ncurocircuUtory asthenia is an example of 
pathological physiolo<»y analo oustotheoon 
ception that hyperthyroidism is an example 

PfMen rf W.*! iS Clu> c»ICoDP«M Ilk Ancncu 


of pathological physiology JTonnesco many 
years ago resected the cervical sympathetic 
ganglia for hyperthyroidism — an outstandin 
example of an attempt to modify patholo-ncal 
physiology So too an adrenalectomy per 
formed by me IQ years ago was an attempt to 
modify certain cases manifesting s> mptoms of 
pathological physio!oi»y by surgery Lenche 
of France Hunter and Royle of Australia 
Adson Craio and Learmonth and others are 
advancing this field of the surgical control of 
pathological physiolo y 
About ip years ago I first tested tbeeflect 
of the remov al of one adrenal gland in certain 
cases which manifested symptoms of patio 
logical physiology in some cases supplement 
ing adrenalectomy by thy roidectomy and 
section of the cemcal sympathetic ganglia 
The results gave promise but m some cases 
the good effects tended to disappear in time 
just as after unilateral thyroidectomy lor 
hyperthyroidism the clinical results are good 
at first then tend to disappear 
After following these patients for a period 
of years and undertaking new lines of inve ti 
gatiOD It was found that a more effective pro 
cedure was bilateral denervation of the adrenal 
glands the two denervations being separated 
by an interval of a week or more 
Since we consider that the adrenal gland 
constitute the power stations or brain of the 
sympathetic system and that m neurocircula 
tory asthenia thi power station is patho 
loj^ically stimulated 3U!>t as the sympathetic 
ganglia are too active in Raynaud s disea^ 
we tested this conception by severing the 
nerves emerging from the adrenal gland 
Our first task was clearly to differentiate 
neuroarculatory asthenia from a group of d 
eases ' hich pre ent many symptoms in com 
mon \\ e clearly excluded the diseases anal 
ogous to neurocircuiatory asthenia me 
mechanism of which involves chan es in the 
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action patterns m the brain Among these 
excluded diseases are psychoneuroses, psy- 
choses, neuroses, hysteria, maladjustments, 
in short all mental and psj'^chic diseases We 
thus limited our attack to that pathologically 
excessive activity of the adrenal-sympathetic 
system which produces a classical picture of 
abnormal nervous excitation, abnormal palpi- 
tation of the heart, abnormal nervous fatigue 
The analog}’^ to hyperthj'Toidism is at once 
apparent, smce either the dixnsion of the 
svmpathetic nerve supply to the thyroid, or 
of the adrenal nerxms, profoundly modifies the 
hyperplasia of the thjnoid gland, the metabohc 
rate, and aU the symptoms of hj^ierthyroid- 
ism, while on the other hand, abnormal 
stimulation of the adrenal-sympathetic sys- 
tem easily reactix'^ates the thyroid That is to 
saj', any one of the several hnks of the kinetic 
sjstem may become the site of pathological 
physiology" This is especially true of the 
bram itself 

Theoretically, it is clear that pathological 
ph}"siology" of the bram can not be reheved by 
denen"ation of the adrenal nerves We have 
tested this most important chnical pomt and 
have found that after adrenal denervation 
psycho-asthema, psychoses, psychoneuroses, 
oddities of action patterns, and h 3 "stena are 
not m the least benefited, just as these psychic 
and mental states are not benefited by 
th3"roidectomy, by ganghonectomy, etc 

The theoretical and the practical mdication 
for denervation of the adrenal glands is found 
in those mdividuals ivhose mental and psychic 
mechamsm falls withm normal range, but 
whose s}"mpathetic system is under an other- 
vise uncontrollable stimulation analogous to 
that present m hyperthyroidism and in Ray- 
naud’s disease 

AicATOinr 

The techmque of adrenal denervation re- 
quires a precise knowledge of the anatomy of 
the adrenal glands especially m relation to 
their neri"e and blood supply, and to their 
position mth relation to other organs (Fig i) 

The adrenal gland is a diminutive yellow 
pancake, golden m color, soft, fnable, and 
xascular As mdicated by its name, it is 
situated adjacent to the upper posterolateral 
aspect of the kidney and always dose to the 


vertebral column An arrow piercmg both 
adrenal glands would pass approximately 
through the center of gramty" of the body 
The gland is held m place by the strands of 
the sympathetic web, by the slender fibers 
from the neighboring fascial planes, and by its 
blood vessels It is completely embedded in 
fat, and, on palpation, the adrenal border 
gives an impression unlike that of any other 
organ except the external ear to which it is 
si^ar m contour and motihty" 

The nght adrenal gland hes m proximity" 
to the diaphragm, the x"ena cava, the hver, 
the head of the pancreas, the duodenum, the 
kidney" and the vertebral column The left 
adrenal gland hes in proximity to the tail of 
the pancreas, the spleen, the aorta, the dia- 
phragm, and the spmal column 

VTien the fascial sheet which bmds the kid- 
ney to its halo of fat is opened, long blood 
vessels may be seen passmg downward at the 
side of the kidney" tow'ard the vertebral col- 
umn These x"essels are arrows which mark 
the trail to the adrenal gland Generally there 
is an artery at the outer border of the adrenal 
and one also at the inner border, the largest 
artery bemg underneath, hke the stem of a 
toadstool From the adrenal glands thirty" or 
more ner\"es emerge, and these are found on 
aU aspects of the gland except the antenor 
surface where they appear at the borders 
In hy"perthy"roidism, the adrenal gland is 
greatly changed as to its vasculanty", its ad- 
hesion to neighboring tissue, its appearance, 
and its texture, just as in hyperthyroidism the 
hy"perplastic thj"roid gland differs from the 
normal gland m respect to vasculanty", adhe- 
sion, texture and appearance 
In the course of mampulaPon incident to 
the exposure of aU aspects of the adrenal gland 
and to the dix'ision of the nerves, oozing and 
sometimes smart bleeding are encountered In 
no case, howex er, hax ewe found it necessary 
to tie a vessel because, happily, m this deep 
operative field clottmg is spontaneous This 
may well be accounted for by the fact that 
adrenalm facihtates the clottmg of the blood, 
as demonstrated by Cannon 
iMany years ago m researches on blood 
pressure, I found that, dunng mampulation of 
the adrenal gland, an immediate nse m the 
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DE?sER\ATm OF THE ADRENAL GLANDS FOR 
NEUROCIRCULATORY ASTHENIA 

Tt:cRNiQOE AtfD CttsiCAl Resvlts 


GEORGE tRlLt M D 
a I 

B ased on favorable results of etperi 
mental investigations of the adrenal 
sjTupathetic system and on condu 
sions draTvn from operations on the thyroid 
sympathetic sjstem in cases of hyperthy 
roidism vve have sought to control certain 
analogous energy tran forming disea ses par 
ticularly those due to pathological activity of 
the adrenal sympathetic j tern To this end 
we have performed operations on the adrenal 
sympathetic system in zs 6 cases> On this 
occasion however we shall report the results 
obtained m one group only namely cases of 
neurocirculatory asthenia 
In the war a certain number of officers and 
men became lacapaatatcd during their service 
at the Front on account of a bafflm^ disorder 
which was desianated soldiers heart the 
principal features beini, rapid heart beat 
nervousness and fatigue In the stress of 
milian life there are seen many cases of this 
some condition which is usually given the 
desenptuename neurocirculatory asthenia 
This disease resembles and is often mistaken 
for mild hyperthyroidism espeaally in those 
cases m which there is a goiter and a moderate 
increase m the basal rate 
Neuroarculatory asthenia 1 a pathological 
state in which there is an excessive stimulation 
of the adrenal sympathetic system and since 
other kinds of treatment bav c failed uniformly 
w eJogically concluded that since hyperattivity 
of the thyroid — hy perthyToidism — could here 
duced then hyperactivity of the adrenals 
could likewise be reduced 
In assoaafion mth Dr E P AlcCul/agfa 
a critical study has been made of the effects of 
certain operations on the adrenal gland and 
sympathetic nerv es the basis for these opera 
tioos beiOo as stated the conception that 
neurocirculatory asthenia is an example of 
patholomcal phy stology analogous to the con 
ception that hyperthyroidism is an example 
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of pathological physiology Jonnesco manj 
years a^jO resected the cervical sympathetif 
ganglia for hyperthyroidism — an outsfandm 
example of an attempt to modify pathofened 
physiology So too an adrenalectomy per 
lormed by me 19 years a^o was an attempt to 
modify certain cases manifesting sy mptoins of 
pathological physiology by surgery Lenche 
of France Hunter and Royle of Australis 
Adion Craig and Learmonth and others are 
advancing this ffeM of the surgical control of 
pathological physiology 
About 19 years ago I first tested the effect 
of the removal of one adrenal feland in certain 
cases which manifested symptoms of patho 
loflical physiology in some cases supplement 
ing adrenalectomy by thyroidectomy and re- 
section o! the cemcal sympathetic gan ha 
liie results gave promise but in some cases 
the good effcLts tended to disappear in time 
just as after unilateral thyroidectomy foj 
hyperthyroidism the clinical results are goiid 
at first then tend to disappear 
After follownng these patients for a pencil 
of vears and undertaking new lines of investi 
gation it was found that a more effectivepw 
cedure was bilateral denervation of the adrenm 
glinds the two denervations being separated 
6y an inferv al of a w eek or more 
Since we consider that the adrenal glao^ 
constitute the power stations or brain of 
sympathetic system and that in neuroarcula 
tory asthenia this power station i patbn 
logically stimulated just as the sympathetic 
gan^ilia are too active in Raynaud s dis 
ne tested tht conception by severing tr 
nerves emerging from the adrenal gland 
Our first task was dearly to dineicnUate 
neurocirculatory asthenia from a group of dis- 
eases which present manv ymptoms m corn 
mon \V e clearlv excluded the diseases ana' 
OaOUS to neurocirculatory asthenia the 
mechanism of which mvolves chan^, s m the 
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must be securely tied before the deeper dis- 
section IS begun Smce good exposure is essen- 
tial, by means of a nght-angled retractor, the 
twelfth nb is raised and the bloodless field is 
disclosed After the renal fascia has been 
adequately incised a long vessel may be seen 
in the renal fat, the vessel which, as stated 
above, marks the trail to the adrenal gland 
The first step is to mobihae the upper pole of 
the kidney auid to depress the entire kidne}'- 
vhen usually the yellow curved edge of the 
adrenal pancake may be seen If the adrenal 
IS not seen, the hand is introduced, and by 
palpation tonard the vertebral column and 
the great abdormnal vessels, the external ear- 
hke border of the adrenal will be felt At this 
pomt special mstruments are mtroduced — 
namely, long, slender dissectors at one end of 
which is a dull dissectmg blade and at the 
other end a blunt hook In addition, we use a 
pair of blunt ner\m hooks on a long shaft, a 
pair of French intestmal forceps, a tonsil dis- 
sectmg knife, a fork retractor, and a pair of 
cuH'ed tonsil scissors (Fig 3) These special 
mstruments were constructed by Mr V B 
Seitz, of the Cleveland Clmic 

The softness and bnttleness of the gland 
precludes graspmg it m an instrument in order 
to hold It and onentate its position and also, 
owing to the nerve and blood vessel attach- 
ments, the gland can be moved only ■within a 
very short radius For these reasons the 
operation must be carried out essentially 
Ul situ 

After the gland has been exposed by sepa- 
rating the fat, the blood vessels are identified, 
and then, by means of the blunt nerve hooks, 
tonsil scissors and a long-handled tonsil knife, 
the nerves are di-vided WTien this procedure 
has been completed, the adrenal gland 'will be 
quite mobile It can then be raised up verti- 
cally from the vertebral column for a con- 
siderable distance 

Owing to the loose retropentoneal tissue 
and the danger of oozing, 'we have usually 
inserted two cigarette drams, m the lumen of 
which iodoform gauze has been placed The 
iodoform is used to prevent the contamination 
of the blood serum along the drains from a 
staphylococcus infection from the skin The 
important pomt to remember is that, in 



approaching the glands, ngid attention should 
be paid to land marks and the operating field 
should be bloodless 


miEEDIATE OPERAXnCE RESULTS 

Smce the operation is performed m a tern- 
tory of meager sensory mnervation, and the 
blood loss is shght, there is but little shock 
In 126 cases, there have been no deaths from 
anaesthesia, pneumoma, shock, or haemorrhage 
There ha^ e been two physiological deaths, but 
such deaths are now easily avoidable 

It IS most important to state agam that the 
clmical results m cases of diseases of mental or 
psychic ongm, which may be confused -wath 
neurocirculatory asthenia, are negative The 
differential diagnosis can be made -with reason- 
able certainty by a careful history and physi- 
cal exammation 

The first pomt m the diagnosis is to make 
certam that the mental and psychic mecha- 
nism is normal Then if an unstable heart is 
found, as mamfested by tachycardia induced 
by tnmal causes, or by^ no apparent cause such 
as bv changing posture, by turning o\er in 




arterial blood pressure occurred aod that 
immediately after manipulation the artcnal 
blood pressure fell 

I found from these researches that the only 
gland or tissue in the splanchmc area the 
manipulation of which caused a nsc in blood 
pressure wa> the adrenal The manipulation 
of every other gland in the splanchnic area 
caused either a fall m blood pressure or pro 
duced no effect 

TECftMQUE 

Except m cases of bi«,h blood pressure 
spinal anesthesia is the method of choice for 
denerv ation of the adrenal glands since it pro 
duces complete relaxation and lessens bleed 
ing The alternative to spmal anesthesia is 
local and regional block anesthesia combined 
with analgesia or with nitrous oxide or eth) 
lene If the operation is bemg performed 
under local and regional anesthesia then the 
adrenal gland themselves are blocked with 
novocain since although they he among tis 


sues which are only slightly sensitive to pain 
thej. themselves are sensitive 
In several cases with the patient in the 
prone position on the table «e have made the 
approach alouo the lumbar muscles throu h a 
vertical inci ion believing that in this nay «e 
would approach the gland on its postenor 
aspect and by a shorter route The speciil 
advantage of this method was that the nenes 
and blocKi ves els could be seen more direct!) 
but the procedure had limitations due to the 
position of the patient on the table 

\\c have also made a vertical inasion 
toward the anterior aspect of the adrenal along 
the tip of the twelfth nb but this method ea 
tailed too much contact with the pentoncum 
Recently our method has been to make a 
modified kidney incision This incision nm 
lung from behind fonvard ternunntesat about 
the middle of the twelfth nb and is then car 
ned downward vertically (Fig ) The m 
asion must be large enough to admit the hand 
into the renal space Every bleeding point 
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T he first attempt at repair of injuries to 
the cruciate ligaments was probably 
made bj' Hogarth Pnngle, in 1907 The 
operation was next performed bj"^ hlayo Rob- 
son, and this procedure w as reported later b}'^ 
Battle The actual reconstruction of one of 
these ligaments was first undertaken by E 
W Hey Groves, of Bnstol, England In this 
first operation he utilized a band of fascia from 
the \ astus laterahs, detached from its low er 
end, and passed it obhquely through the outer 
and postenor portion of the external condyle, 
obhquely dowm through the tibia in the 
direction of the normal anterior cruciate He 
also suggested the use of the semitendinosus 
and gracilis tendons for the reconstruction of 
the postenor cruciate hgament He suggested 
that these tendons should be earned through 
the postenor capsule and up through the 
antenor portion of the medial condyle 
Later Mr Alwjm Smith suggested that the 
upper porpon of the vastus laterahs should be 
detached and dissected down so that it could 
be earned through the lateral condyle, leav- 
ing it attached at its low er end He opened 
the knee joint by making a spht patella in- 
cision, then earned this new tendon obhquely 
dowm through the head of the tibia, and re- 
flected the excess portion that extended below, 
back upon the collateral tibial ligament as an 
adjunct to the strength of this hgament It 
was his opimon that the instability m knee 
joints in which the cruciates had been re- 
paired w as due to a laceration of the collateral 
libial ligament and that by strengthening it 
he could avoid this instability 
M e are not able to understand w hy there is 
such a marked increase in the moPon of a knee 
joint in which there has been a traumatic 
rupture of the cruciate ligaments as con- 
trasted with the verj limited motion when 
these ligaments have been dirnded in expen- 
ments upon the cadat er M e hat e sought for 
clinical rupture of the collateral tibial and 


collateral fibular ligaments in about 200 
severely injured knee joints, but as yet we 
have found no convincing evidence of the 
rupture of either one In no instance have 
w’e been able to push the fingers between the 
condyles of the femur and the tuberosity of 
the tibia, and this wmuld certainly be possible 
had there been a transverse laceration of 
either hgament In one we thought there w as 
a longitudinal separation of the fibers of the 
collateral tibial hgament, but in this case the 
skin over the supposed lesion was carefully 
dissected up and the ligament found intact, 
wnth no emdence of any rupture or detach- 
ment being present In the joints that wm 
have opened for ruptured crucial hgaments, 
we have not observed any detachment of 
these ligaments from either the condyles or 
the tuberosities, and yet there has been an 
enormous amount of anteropostenor and 
lateral motion in both joints This is more 
markedly emdent when the individual is com- 
pletely anaesthetized For these reasons we 
do not beheve that the terminal portion of 
the fascial transplants reflected down upon 
the collateral tibial or collateral fibular liga- 
ments will add very much strength to the 
joint This was not done in either of our cases 
and yet the joints w ere very stable in spite of 
their marked lateral and anteroposterior mo- 
tion before the operation 
A H Edw ards, of Glasgow, reported in the 
British Journal of Surgery, 1926, an operation 
which he had worked out upon the cadaver, 
but which at that time had never been used 
upon the Imng Mr Edwards made a long, 
medial incision w hich at its lower end curv ed 
across the leg anterior and to the outer side 
just below the knee joint The joint was laid 
open by cutting the lower end of the capsule 
in front and chiseling ofi the tibial tuberosity, 
so that the patella and the other tissues could 
be laid back, making a complete exposure of 
the knee joint He w as veiy^ careful to avoid 
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bed bj standing up by slowing of the heart 
rate when the patient bends o\er bj anv 
alterations m the heart beat up to and inctud 
mg paroT>8mal tacMcardia if the pupil 
dilate as the result of pressure on the region of 
the epi astrium if hippus tremors sweatin 
and cold hands and feet are present if there 
are unaccountable nenousness and tremors if 
there are intermittent ner\ous excitation and 
fati<*ue 1/ infections and heart lesions are ex 
eluded then the diagnosis of neuiocirculalorj 
asthenia ma> safely be made 
The heart can not initiate tachjcardia but 
tachj cardia is imposed upon it so the s>mpa 
Ihetic system can not initiate stimulation 


stimulation i imposed upon it Our purpo t 
in these cases therefore is to interfere surji 
callj with this pathological stimulation 
dcnerxating the adrenal gland and we arc 
finding the clinical results comparable to tk 
results of thj roidectomj m cases of hjper 
thyroidism So al 0 soldier heart coull 
ha\e been relieved b> adrenal denervation 

The day following the first denervation ik 
patient w ill notice a lessening of consciousness 
of his heart he w ill experience a diminution of 
the feelin^ of nervous tension he will observe 
a lessening of the cold sweat a varmin ofthe 
skin and thenursewill notice that thepaliect 
IS less restless — a sequence similar to that 
which is observed after thyroidectomy fr 
hyperthyroidism If the first denervation 
produces none of the e beneficial results it 
will be because the diagnosis is incorrect and 
the second denervation need not beperformed 
In correctly diagnosed cases the second de 
nervation will be followed by further improve 
merit along the same lines and the general 
improvement in cases continues steadily juit 
as in the cases of hvperthy roiism 

Amon*’ the inconstant but frequent results 
i the disappearance of constipation and 
indigestion 

E\D RESULTS 

As to the end results m our cases i patient 
hasrem ined well for 14 years after umlatera 
adrenalectomy r tot 4/ } cars after unilateral 
denervation and of the 21 cases of bilateral 
denervation performed within the past 18 
months 18 patients have remained well W 
date in 2 cases the results are ne ative and 
I patient we have been unable to trace Tk 
final deci ion as to the potency of adrenal 
denervation must await the test 0/ time 
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Fig 3 Inasion medial to side of patella A.ntenor 
surface of knee joint 

tibia back and up, abnost to the postenor 
edge of the tibia and then bringing this hga- 
ment back through a hole drilled just above 
the medial condyle There is no report of this 
procedure having been tned upon the h\nng 

In relation to these operations suggested by 
Edwards and Eikenbary, we are certain that 
they will not produce a lateral stabihty in the 
knee joint, because the tendons are situated 
in the middle of the joint, the proximal and 
distal ends not being far enough separated to 
insure a lateral or anteropostenor stabihza- 
tion 

The next contnbution was pubhshed by 
Wilham E Galhe and A B Le Mesuner, in 
the Annals of Surgery, of 1927 In this article 
the} suggest an operation for the repair of 
the postenor cruaate hgament Dr Galhe’s 
operation is very different from the precedmg 
operaPons of Hey Groves and Edwards, 
particularly in that he does not detach the 
tibial tubercle and does not cut across the 
fascia of the antenor portion of the knee 
joint He makes a long mcision on the pos- 
tenor surface of the thigh down to the upper 
portion of the calf The tendon of the semi- 
tendmoaus is exposed and isolated It is then 
detached from the muscle as high in the thigh 
as possible and stnpped downward to its 
distal insertion The superficial portion of 
the spht patella mcision, which is used by 
this operator, is then made and the distal por- 
tion of the tendon grasped and pulled for- 
ward A drill hole is now made through the 
tibial tuberosit} into the popliteal space The 
knee joint is then opened and this tendon 



earned up and back through the dnU hole in 
the tibia to the pophteal space From here it 
IS passed forward through the postenor cap- 
sule into the jomt It is then brought out 
forward and through a dnil hole in the ante- 
nor portion of the medial condyle The jomt 
IS then straightened, and the excess of this 
tendon is earned out through the collateral 
tibial hgament and fastened on its surface in 
order to increase its strength The spht 
patella is then closed after the knee joint has 
been exposed a very short while 

We beheve that this is a ver}’- excellent 
method of repairmg the postenor cruciate 
hgament, but we do not beheve that it is 
necessar}'- to use it to remforce the collateral 
tibial hgament, and w e are sure that in some 
cases it may be a factor in limiting the flexion 
of the knee joint 

While w e considered Galhe’s method as an 
excellent procedure in the repair of this pos- 
tenor hgament, we were a httle hesitant 
about a deep dissection into the pophteal 
space and could not understand how^ we could 
use this method without either making two 
operations, or three incisions if w e wished to 
repair both cruciate hgaments in one opera- 
tion It must be obxious that any operation 
which will reconstruct both hgaments at one 
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injur> to the collateral tibial and collateral 
fibular ligaments He then detached the 
tendoris of the semitcndinosus and gracili:» 
from their distal insertion and dissected them 
up for about lo inches on the inner side of the 
thigh allowing them to retain their proximal 
attachments to the muscles These tendons 
were now carried through a drill hole in the 
medial condyle of the femur antenor to the 
tendon of the adductor magnus into the inter 
condylar notch An opening was now dnlled 
from the antenor and under surface of the 
media] tuberosity up to the position occupied 
by the spines of the tibia an opening was also 
drilled throu h from the outer side and below 
the lateral tuberosity into the same opening 
One of these tendons was then earned trough 
this opening m the head of the tibia and 
fastened down to the medial antenor surface 
of the tibia and the other passed down to the 
lateral surface of the tibia through the same 
opening and both were sutured into the edges 
of the elevated penosteum 



In 1927 there appeared m Suxgerv 
Gynecolocy and Obstetrics an article by 
C E Eikenbary of Seattle \\ashington in 
which he su gested that these ligaments be 
made from a tendon secured elsewhere and 
that the entire operation be done through a 
long incision median to and parallel vMth 
the patellar tendon JJe accomplished thi for 
the anterior li ament by drilling through the 
crest of the tibia upward just in front of the 
antenor spine and thendnlbng ahole through 
the head of the femur obbqucly back and 
down to emerge m the intercondylar notch 
on the medial surface of the lateral condyle 
The new ligament was then passed throu h 
these openings and fixed by suture to the 
penosteum The posterior ligament was 
made by dnlJing the hole in the crest of the 
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Fig 3 Incision medial to side of patella Antenor 
surface of knee lomt 

tibia back and up, almost to the postenor 
edge of the tibia and then bnngmg this hga- 
ment back through a hole dnlled just abo\ e 
the medial cond}de There is no report of this 
procedure having been tried upon the living 

In relation to these operations suggested by 
Edvards and Eikenbary, we are certain that 
they will not produce a lateral stabihty m the 
knee jomt, because the tendons are situated 
in the middle of the joint, the proximal and 
distal ends not being far enough separated to 
insure a lateral or anteropostenor stabiliza- 
tion 

The next contnbution vas published by 
IVilliam E Galhe and A B Le Mesuner, m 
the Annals of Surgery, of 1927 In this article 
they suggest an operation for the repair of 
the postenor cruciate ligament Dr Galhe’s 
operation is very different from the preceding 
operations of Hey Groves and Edvards, 
particularly in that he does not detach the 
tibial tubercle and does not cut across the 
fascia of the antenor portion of the knee 
joint He makes a long incision on the pos- 
tenor surface of the thigh down to the upper 
portion of the calf The tendon of the semi- 
tendinosub is exposed and isolated It is then 
detached from the muscle as high in the thigh 
as possible and stopped downward to its 
distal insertion The superficial portion of 
the spht patella incision, vhich is used by 
this operator, is then made and the distal por- 
tion of the tendon grasped and pulled for- 
vard A drill hole is nov made through the 
bbial tuberosity into the popliteal space The 
knee joint is then opened and this tendon 



earned up and back through the drill hole in 
the tibia to the pophteal space From here it 
IS passed forward through the postenor cap- 
sule into the joint It is then brought out 
fonvard and through a dnll hole m the ante- 
nor portion of the medial condyle The joint 
is then straightened, and the excess of this 
tendon is earned out through the collateral 
tibial hgament and fastened on its surface in 
order to increase its strength The spht 
patella is then closed after the knee jomt has 
been exposed a very short while 

We beheve that this is a very excellent 
method of repainng the postenor cruaate 
hgament, but we do not beheve that it is 
necessary" to use it to reinforce the collateral 
tibial ligament, and v e are sure that m some 
cases It may be a factor in limitmg the flexion 
of the knee joint 

While V e considered Gallie’s method as an 
excellent procedure in the repair of this pos- 
tenor ligament, we were a httle hesitant 
about a deep dissection mto the pophteal 
space and could not understand how we could 
use this method vathout either making tvo 
operations, or three inasions if v e wished to 
repair both cruciate hgaments in one opera- 
tion It must be ob\aous that any operation 
which vail reconstruct both hgaments at one 
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Sitting and thus avoid tno separate surgical 
attacks upon the knee joint is the procedure 
to be desired 

In studying the anatomy in this region ne 
deaded that the tendon and aponeurosis of 
the biceps (Fig i) could be utilized It was 
dissected loose from a cada\er its strength 
was carefully tested and we found that it 
would sustain about 55 pounds dead weight 
This was considered of suffiaenl strength to 
justify its use in the construction of the new 
posterior cruaate ligament A stnp of the 
fascia from the \ astus lateralis taken from the 
posterolateral surface will sustain about 75 
pounds dead weight \\ e found that both of 
these new hgamentscould be obtained through 
a posterolateral incision 12 inches Jong (Fig 
2) extending from well abo\e the middle of 
the thigh down over and about i inch below 
the head of the fibula This approach also 
carries us to a jximt where both ligaments 
could be readilj inserted into the knee joint 


and these ligaments could be dissected loose 
and made ready for their new function before 
the knee joint was opened thus shortenm 
the time exposure of the joint 

The bicipital aponeurosis is dissected down 
off the muscle to the true tendon and about 
one third of the true tendon is separated 
down to the head of the fibula One must 
make this dissection very carefully to aioid 
injury to this new transplant and a fe'^ 
muscle fibers will usually cling to the aponeu 
rotic portion Then a stnp of the posfero 
lateral portion of the vastus lateralis fasaa 
about r inch wide is picked up and dissected 
down until it reaches that portion which is 
seen to curve slightly forward and anterior 
This is exactly opposite the posterolateral 
portion of the lateral condyle as is shown in 
Figure 2 These new ligaments should be 
about 10 inches long 

At this stage of the operation wc can clip 
the edges of this w ound together if w e v ish or 
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Fig 6 Point at ivluch the slightly twisted aponeurosis 
and tendon of the biceps are earned up beneath the 
popliteus and lateral to the outer head of the gastrocnemius 
and peroneus communis nen e 

merely cover vith a tov el and then open the 
knee joint through the incision short n in Fig- 
ure 3 In those cases in which both of the 
cruciate ligaments have been ruptured, this 
incision will give a wide exposure, so that 
every anatomical detail of the joint can be 
carefull}’’ obsen'ed and any loose fragments of 
cartilage or injured menisci easily removed 
In our cases, ve were not able to see any 
remnants of the mjured cruciate bgaments or 
any injury to the memsci The condyles and 
tuberosities v ere widely separated, and a care- 
ful inspection could be made \ery quickly 
These remnants had probably retracted dorvn 
into the synornal sheath 
A three-eighth inch dnll opening is now 
made through the medial condjde at its 
anterior and upper portion above the car- 
tilaginous line, obliquely back and dovm to 
the upper portion of the intercondylar notch 
at a point n here the an tenor insertion of the 
postenor cruciate is normally situated (Fig 
4) Another dnll hole is made in the medial 
surface of the medial tuberosity’^ of the tibia, 
emerging in the upper surface of the tibia 
just in front of the antenor spine (Fig 4) 
The lateral incision is then opened and a 
hole IS dnlled through the postenor portion 



Fig 7 The course of the new postenor cruciate hga- 
ment is shown in outhne as it passes from the fibular head 
beneath the tendon of the pophteus muscle and medial to 
the cun ed inner portion of the lateral mem=cus 

of the lateral condyle just above the collateral 
fibular ligament, extending transt ersely into 
the knee joint to enter the upper postero- 
lateral portion of the mtercondy lar notch, at 
the point where the antenor cruciate ongi- 
nates (Fig 4) 

As you have noticed, all holes are dnlled 
from without in and the dnll will bnng most 
of the debns out as it is retracted If any free 
fragments are detached they are removed at 
once in order to avoid a free body that cer- 
tainly w ould cause senous dif&culty^ later 

In Figure 5 w e see the fascial stnp from the 
\astus lateralis, which is mtended for the 
antenor cruciate ligament, bemg drawn 
through a hole in the lateral condyle just 
above the collateral fibular hgament We also 
see to what point the tendon of the biceps has 
been dissected 

In Figure 6 w e see how the tissue for the 
new' postenor cruciate hgament is earned 
lateral to the head of the gastrocnemius and 
peroneus commums nen e, then beneath the 
tendon of the pophteus to where it is pushed 
through the postenor hgament of the knee 
joint just lateral to the obhque pophteal hga- 
ment and medial to the curved postenor 
border of the lateral meniscus, as shown in 
Figure 7 

If one will study’^ the illustrated anatomies 
of the knee jomt, he will obsen e just how 
the postenor portion of this postenor cruciate 
ligament extends down o\er the postenor 
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border of the head of the tibia and this new 
posterior cruaate ligament arising from the 
head of the fibula follows the exact course of 
these fibers Consequently this new postenor 
li<'ament should be able to meet the strain of 
normal knee joint action 
In Figure 8 we see these li<'ainents in out 
line and in particular we see that the antenor 
cruciate passes directlj through the lateral 
condyle and then obliquely downward and 
fon\ard through the head of the tibia We 
are also able to note the oblique direction of 
the postenor cruciate as it is pulled up through 
the medial condjle gi\ing these ligaments 
their normal relationship 
An incision 2 inches long is now made 
through the s>no%na and periosteum of the 
femoral head extended upward abo%e th 


drill hole and the penosteum dissected up m 
order to form a new bed for the attachment 
of the postenor ligament A like inci ion 1 
now made in the anteromedial surface of the 
tibia below the dnll opening The knee joint 
IS now flexed about 25 degrees the new Ii a 
ments are drawn taut and their terminal por 
tions are sutured firmly into the new osteo 
periosteal beds (Figs 8 and 9) There should 
be only a sli ht twist in these ligaments m 
fact just enough to pre\ent their frajnng 
when they are drawn through the bon> canal 
because any marked twisting would interfere 
serious!) with their nutrition 

We have made no attempt at covering the>e 
ligaments with synovia as suggested ani 
carried out b) Dr Gallic because v e are 
certain that if most of the svnovnal mem 
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brane of a joint can be regenerated foUo-wmg 
its excision in the treatment of chronic 
arthritis, these ligaments isnll be covered vrith 
synovia at an early penod We are also sure 
that they ivill grow firmly into their new 
locations, both in the bonj’’ canal and in the 
osteopenosteal beds into which they are 
buned In one case vhich vas done in two 
steps, the neu antenor cruciate ligament 
which had been made 10 weeks premously 
w as pink and healthy, and the w ounds m the 
bone filled with firm fibrous tissue of ob\nousW 
recent growth This confirms the obsen^ations 
made by Galhe and his associates in their 
experiments upon animals 
We have not found any evidence m the 
hterature that the aponeurosis and tendon 
of the biceps had heen used previously in the 
reconstruction of these cruciate ligaments 
The method of making the antenor cruciate 
IS similar to that of Hey Groves and Alw^m 
Smith, with the exception that we do not 
imbncate it over the collateral tibial hga- 
ment We did one operation in which we re- 
constructed both cruciate ligaments in one 
sitting and the knee jomt is stable and strong, 
with a fuU range of motion In another case 
we did the operation m tw'O steps, making the 
antenor cruciate first and, about 10 weeks 
later, making the postenor, using the apo- 
neurosis and tendon of the biceps muscle for 
the new ligament This joint is also stable in 
spite of the fact that, to test its firmness, he 
removed the sphnt and walked upon the 
limb dunng the first 24 hours after operation 
It W'ould be w'ell to state here the effect 
upon the biceps muscle of having the apo- 
neurosis removed We have not opened any of 
these wounds, consequently^ w e have not had 
the opportumty' to observe whether it would 
or would not regenerate But there is no 
question that the muscle feels thmner and 
softer and that the sharp edge which is so 
easily palpable beneath the skin is nothing 
like so w ell marked How e\ er, there has been 
no complaint as to either loss of strength or 
interference wnth function 
The preparation for these operations should 
be made wath extreme care Eighteen to 24 
hours prior to the operation the limb is shaved 
to the buttocks, scrubbed with soap and 



Fig 9 The tendons m outline and their relations m the 
intercondj lar notch Note how the terminal portion of the 
new tendon is buned m the osteopenosteal bed 

water, washed with 60 per cent alcohol and 
dry sterile dressings are apphed t\Tien the 
patient is antesthetized, a hlartm bandage is 
apphed, extending from the toes up to the top 
of the thigh Then a very strong tourmquet 
of some ty'pe is applied, and the hlartin 
bandage is removed from the lower portion 
of the limb, thus lea\nng it almost bloodless 
The lateral incision as already stated, is 
made first The gaping mouths of blood 
vessels are easily msible and are clamped and 
tied with very' fine plain catgut As a rule 
there are only two locations w'here these are 
found, they^ are the pen-articular vessels 
above the condyles and opposite the articula- 
tion on the inner side of the knee joint 
In closing the w ounds, w e ha\ e deviated 
matenally from the standard used by many 
orthopedic surgeons, in that w e hav e av aided 
a complete water-tight closure The capsule 
and synovia of the knee joint are closed from 
above down with a continuous stitch, until 
we amve opposite the articulation Here a 
space of about i to i}^ inches long is allowed 
to remain open, so that the extrav asated blood 
^d synovia can escape from the knee joint 
Jne skin is closed with Michel chps, spaced 
about seven-eighths of an inch apart This 
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spacing of the Altchel dips does not interfere 
with the extravasation of the fluid When 
the dressings have been applied the tour 
niquet is removed 

The hnib is supported in an angle of 
degrees of flexion with a long posterolateral 
molded splint of plastcr*of Pans and the 
entire mass is placed m a curved Thomas 
splint which IS supported from a Balkan 
frame about 14 inches abov e the bed 

Dressings are changed at the end of the 
first ft hours In our expenence with these 
and other knee joint operations we have 
found that onlj three changes of dressings 
were required in the first 48 hours The third 
change usually finds the dressings almost 
dry and after that they are allowed to re 
mam tn stlu until the clips are removed on 
the eighth day No washing or cleansing of 
the wounds is dose Dry stenie dressings are 
applied with forceps 

At the end of about 4 weeks the cast is 
remov ed and the limb js placed in a straight 
angle m a Thomas splint Passive motions 
are now begun and at the end of 6 weeks 
active motions are allowed We have per 
nutted no attempts at walking until about 14 
weeks have elapsed Then if the patient is 
able to buy a brace for the knee joint we 
believe it to be advisable as it would be 
excellent protection against an accident and 
stretching of the new ligaments In our cases 
this was not possible but in spite of this both 
knee joints are strong and serviceable They 


are not perfect but the indmdual are able 
to use them m a satisfactory manner and 
they are very much pleased with the result 
There is a slight lateral motion of the extended 
ICo and a little excess of anteroposterior 
motion with the limb flexed but this increase 
in motion apparently causes no disabililv 
W hen it IS understood that these joints were 
utterly useless prevnous to the operation it 
seems to us that these results should be con 
sidercd a great victory 
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sojme experiences in the treatment of carcino^ia of 

THE RECTUjM WTTH RADHEVP 

Sir CHARLES GORDON W \TSON. KBE,CMG,FRCS,F-\CS (Hon ), London 

Surgeon St Bartholomew s Ho-^pital 


D uring the past 7 years I have en- 
deavored to assess the value of radium 
as an adjunct to, or substitute for, 
surgerji in cases of carcinoma of the rectum 
In this period I have made o^ er 200 appli- 
cations of radium employing a anous methods 
descnbed elsewhere - 

I endeavor to secure a uniform barrage of 
both the growth and the lines of lymphaDc 
spread with the aid of surger>' In the Dme 
at my disposal it is not possible to consider 
either methods of approach or the ver^^ im- 
portant details of dose, filtration, and length 
of exposure Success depends almost entirely 
on umform irradiation and a correct assess- 
ment of the optimum dose, which means a 
proper adjustment of three factors, radium 
quantitjf, time, and filtration Given the 
optimum dose, success can only follow' if the 
entire grow th is attacked in a umform manner 
and Ijmphatic spread is prexented It is, 
therefore, apparent that there are many 
loopholes for failure Only by prolonged 
expenence can one hope to be able to pre- 
scribe the correct dose and the ideal method of 
application for any mdividual case I recog- 
nize that I stand onlj' on the threshold of this 
problem In matters surgical w e hax e behind 
us the accumulated experiences of generations 
of surgeons, it must be many j'ears before we 
learn through the expenence of others to stand- 
ardize our technique in radium therapy 
\t the present time the difficulties associ- 
ated with the irradiation of carcinoma of the 
rectum are so great that it is impossible to 
appraise its value wnthout much more ex- 
penence than I have been able to get Never- 
theless I w ill trj' here to convey my impres- 
sions of its value as a method of treatment 

RADIUM FOR OPERABLE GROW'THS 
I am satisfied that, w ith our present knowl- 
edge, the results of treatment are too un- 

*Cfit J *^015 1930 x^^l 6i> 
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certain to justif j' the use of radium as a routine 
measure m preference to radical surger>' in 
those cases tn -which there is a reasonable 
prospect of successful radical surgery It is a 
tempting proposition to endeax'or to remox e 
an early rectal grow th xvith the aid of radium, 
to leaxe an intact rectum with normal func- 
tion, and to ax'oid a colostomy We can at- 
tack the tongue in this w ay, and be confident 
of a cure m a large percentage of cases but w e 
cannot control or stop Ijunphatic spread xnth- 
out the aid of surgery in most instances 
In cancer of the rectum, 1 > mphatic spread 
does not occur until the growth has penetrated 
through the muscular wall of the rectum, and 
if often happens that the lymphatics are 
found to contain no metastases even though 
the growth has inx'aded the penrectal tissues 
Consequently, if the rectal growth responds 
well to radium the chances of cure are better 
than m the case of the tongue Unfortunately, 
adenocaremoma is more radioresistant than 
squamous carcinoma Although just as the 
more mahgnant grades of squamous carci- 
noma are more radiosensibx'e so I think it will 
turn out that the more mahgnant grades of 
adenocaremoma are more sensitix e to radium 
hlore obserx ations on this point, how ex er, are 
required The grading of this t} pe of grow th 
IS not easy as different areas of the same 
growth when examined histologicallx' some- 
times fall into different grades 
The rectum is at a great disadx'antage when 
compared xvith the tongue because the ex- 
posure necessarj' for an accurate barrage is 
more often than not extremel}' difficult to se- 
cure In the early days of radium therap3 the 
method of approach to the rectum was bx 
means of a tube contaimng radium in bulk, 
which was inserted mto the lumen of the 
rectum and which usuaUj was insufficient!} 
filtered to cut out the bulk of the iS-ra}s It 
was seldom if ex'er possible by this method to 
gixe uniform irradiation to "a rectal growth 
I College of Surgeon^ New ■i ok October I 16 
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and the patients often suffered se\erelj from 
radium bums \vhich increased their distress 
and did not cure their cancers 

In those cases in Tihich benefit resulted and 
some instances of cures bj this method ha\e 
been recorded it is possible that cure resulted 
from necrosis following radium bum just as 
It has done m some instances when the dia 
thermic cauterj has been emplojed Nowa 
days m early cases with the aid of the surgery 
of access uniform irradiation can be secured 
If the growth is mobile small and not ul 
cerated it is almost certain that lymphatic 
spread can be ruled out 
In a certain percentage of such cases but 
not in all a correct assessment of the dosage 
factors will result m destruction of the grow th 
and lea\e a healthy rectum without the 
necessity of a permanent colostomy 
Some cases of adenocarcinoma are markedly 
radioresistant In two apparently similar 
cases one may prove to be radio ensitive and 
the other radioresistant though the treatment 
IS identical In some cases erces ivc fibrosis 
cicatncial contraction and stricture will follow 
and render colostomy necessary The degree 
of fibrosis is to some extent dependent on the 
size of the area treated and the larger the 
grow th the greater the risk of stneture 
It IS however my belief that if we secure 
the optimum dose excessive fibrosis does not 
occur and a normal appearance mlh normal 
function follows A few of my cases have 
borne this out I might mention i case in 
which a small grow th on the antenor wall of 
the rectum was treated by vaginal interstitial 
radiation after preliminary colostomy with 
excellent results A year and 9 months later 
the patient died from secondary hemorrhage 
after closure of the colostomy It was clear 
that the lumen of the rectum had been re 
stored to normal caliber New epithelium had 
grown over the scar No trace of carcinoma 
could be found m the wall or outside the 
rectum after careful histological examination 
In spite of the fact that bnlliant results can 
be secured m early eases surgical excision 
wxth colostomy must be recommended in 
preference because too often it happens that 
these brilliant results are followed by local 
recurrence Only when radical surgery is 


contra indicated on general grounds or the 
patient refuses to submit to colostomy and 
exasioD IS it as justifiable to employ radium 
It IS a matter of some interest to consider 
why after an apparent cure recurrence 
occurs Is it because some stray carcinoma 
cells have been impnsoned rather than ese 
cuted and awake to activity with the appro 
pnate stimulus’ Or is the return of cancer 


not in fact a recurrence but a re development 
of cancer m an epithelial area which his 
shown a tendency to produce cancer’ 
Experimental work on mice supports the 
view that recurrence after a local excision or 
destruction of a growth with radium is not 
necessanly due to incomplete removal or 
incomplete destruction but may be a fresh 
outbreak of carcinoma made po siWe by the 
removal of inhibition exerted by the first 
growth on a potentially malignant area This 
case IS of some interest m this connection 
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The history of this case suggests that the 
rectumhad a high potentiality for malignancy 
and that perhaps the removal of one growth 
stimulated further activity so that neimer 
local resection nor radium could avail *0* 
lowing the radium treatment the histologica 
grade of malignancy was reduced 

The growth which occurred m the proctot 
omy scar may hav e been caused by unplanta 
tion at the first operation 


RADIUM FOR INOPERABtE CROWTIlS 
The treatment of rectal carcinoma with 
radium when too advanced for radical surgeo 
C m V B J Eir< r h. 
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Fig I, left Case of MAM, aged 69 >ears Small operable growth was 
situated in the postenor wall of the rectum i ]/. inches from the anal margm 
No cjstostom\ was performed On Maj 27, 1929, radon seeds were mserted 
mtrarectall} — S seeds at 2 milhcunes A dosage of 1,729 milligram hours being 
gi\ en Section of growth showed columnar cell carcmoma 

Fig 2 W S , aged 40 years A fixed inoperable growth was located 2 mches 
from the anal margm, and completelj surrounded the bowel On March 25, 1929, 
colostom> was done and 5 radon seeds were apphed to mesorectum and 5 to the 
growth per rectum, a total dosage of 3,325 nulbgraw hours being giien On Jul} 
I, 1929, 6 radium needles, 2 milhgrams, were inserted mto growth per rectum 
(e\ enly istnbuted) and a dosage of 1,956 milhgram hours was gi\ en Section 
shows columnar cell carcmoma 


desen^es consideration Injudicious treat- 
ment of this class of case may do more harm 
than good On the other hand it is sometimes 
possible to produce such improvement that 
the grot! th shrinks and ceases to be fixed to 
surrounding structures and is converted from 
an inoperable mto an operable growth 

On three occasions I have earned out suc- 
cessful excisions m cases regarded as in- 
operable before radiation treatment Verj’' 
advanced cases with penrectal infection are 
unsuitable for radium 

Many moperable cases have been treated 
after prehmmary colostomy lA^hen response 
IS good the growth is largely replaced by 
fibrous tissue Cicatncial contraction follows 
and ultimately fibrous stneture Such a case 
as this maj' remain qiuescent for many years 
and the patient remain free from symptoms 

In other instances of ad\anced cancer m 
uhich there is no hope of rendenng the case 
operable or converting an active cancer mto a 
quiescent fibrous stneture, radium has been 
employed m a less radical manner to relieve 
excessive discharge, discomfort, and pain by 
mtrarectal application of radon seeds, thus 
avoiding all surgeiy vhich might aggravate 
the disease or excite sepsis 

The younger the patient and the higher the 


grade of malignancy the more rapid is the 
growth Metastasis occurs earl}’- and opera- 
tive prognosis is bad except in the ver}' early 
stages These cases usually respond well to 
radium, and if regarded as too advanced for 
excision are not altogether mthout hope, if 
radium treatment is prompt and thorough I 
can instance a few cases to support this xnew 

Speaking broadly, the best field for radium 
m the hght of our present knowledge is the 
conversion of a fixed moperable growth into 
a less fixed growth which becomes suitable for 
radical excision 

Penneal recurrence following the modern 
method of excision is not ver^' frequent Such 
cases are usuallv" beyond surgical aid I have 
been able, in a few instances, to check the 
disease by destro3nng the recurrence One of 
these patients is carrjung on 2 }ears after 
irradiation and 6 j^ears after excision 

ABDOmXAi RADIAnOX 

MTien a rectal carcmoma extends abox e the 
pentoneal reflexion, it cannot be treated from 
below I have treated a number of cases bj 
transpentoneal attack, and the first case 
treated m this waj' nearlj 4 \ ears ago remams 
well and free from endences of gron th and 
IS without colostomy ’ 
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The growth was situated at the peKirectal 
junction and was fixed to the sacrum with 
adhesions to the bladder Unfortunatel> I 
haN c not been able to repeat this success An 
initial success so stnking is not easy to explain 
in the light of subsequent failures 
There are certain definite dangers There 
IS a risk of leakage from perforation through 
penetration of the lumen with needles A 
certain amount of plastic peritonitis \ ilh 
effusion results from the irradiation and 
serious trouble may arise if drainage is in 
adequate Later on I ha\e experienced 
trouble from adhesions intestinal obstruction 
has been caused by adhesions of the smaU 
intestine to the radiated area 
In some instances xery marked improxe 
mcnl has followed without complete retro 
gressjon At the present time J do not use 
radium within the abdomen to attack the 
growth unless radical surgery is ruled out I 
have found it adxisable to isolate the radiated 
area with rubber ti sue to allow free drainage 
to perform a colostomy but to axoid opemng 
it jf possible until the radium has re 
moved if needles are used If radon seed are 
used the\ may be left m the difficulties and 
dangers are diminished but the absence of a 
constant radiation seems to be less effective 



RXDtOM ASSOCIATED WITH RXDICVL SURGERV 
There is another field for the use 0/ radium 
that IS in conjunction with radical surgery 
In most instances when I open the abdomen 
lo explore and to cany out colostomy as » 
prclimmarv to excision I employ radon seed 
to barrage the lines of lymphatic spreii 
upward alon'^ the superior mesenteric vessel 
The seed are inserted beneath the pentoneum 
and no drainage IS required 

It will be many years before the value 01 

thi procedure can be assessed m the follow up 

of excision cases One case suggests that ihi 
procedure 1 of considerable value 
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Fig 3 Epithelioma of the anus before irraoiation nith 
needles 

intestinal obstruction one month later Careful 
histological etarmnation tvas earned out of the 
rectal growth and penrectal tissues The growth had 
been destrojed, but the rectal tissues still showed 
endence of carcinoma Examination of the glandu- 
lar area failed to reveal any ex idence of metastasis 

It often happens when carrjnng out an 
excision on a borderline case that the grow th 
turns out to be more fixed than anticipated 
and the surgeon is faced mth the fact that, 
although he has excised the rectum, mahgnant 
infiltration of the perirectal tissues may have 
occurred beyond ^e limits of excision Then 
radium should be used to supplement surgery 

EPITHELIOMA OF THE ANUS 

Squamous cell carcinoma of the anus has 
proxed to be very responsix'e to interstitial 
radiation, and results are far better than for 
adenocarcinoma of the rectum Surgery', at 
its best, inxolx'es a permanent colostomy 
Radium can and does leax'e an anus which 
functions normally It is often necessary to 
dissect out glands m the groin Anal grow ths 
are not alway s squamous celled 

I have treated an adenocarcinoma occurnng 
in the anus in the scar of an old fistula with 



Fig 6 S S , aged 32 j ears Result of irradiation of 
epitheboma of the anus Note loss of sphinctenc pucker 
and smooth scar on left side of anus Two years and 6 
months after treatment 

radium and secured a perfect result with 
a soft pliable cicatnx and normal function 
After 6 months, recurrence occurred with 
enlarged glands in one groin Excision xvas 
then earned out wuth remox al of glands 
This case illustrates the difference in 
response of the two types of growth It is 
possible that with improx'ed technique we 
may' be able to prevent these recurrences So 
far the cases of squamous carcinoma have not 
shown much tendency' to recur 
I hax'e endeaxored to show what radium 
can do and how it fails I recognize that there 
IS much more to be done before we can at- 
tempt to dogmatize In the present state of 
our knoxx ledge I regard radium as a useful 
adjunct to surgery in skilled hands, and as a 
dangerous w eapon in unskilled hands It can- 
not replace surgery' in rectal cancer, though it 
bids fair to do so in epithehoma of anus 
The rectal surgeon should regard radium as 
a spare horse to his team He must recogmze 
that this spare horse is not fully broken and 
IS capable of dangerous antics IITien har- 
nessed to the team, a careful and expenenced 
dnx er is required, if disaster is to be ax oided 
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CURABILITY OF CANCER OF THE STOAIACH' 


DONALD C BALFOUR MD 

T he {set that cancer 0/ tfie stomach is 
curable is often ob cured bj the pre 
%ailmg attitude of physiaans and of 
la j men toward the disease Although cures 
are rare they are to the surgeon a Constant 
reminder of hi responsibditj and of the fact 
that only he can offer the patient a possibility 
of cure I am convinced that a more wide 
spread understanding of the reasons \vh> the 
patient with cancer of the stomach is u uallj 
denied an> chance of cure will greallj increase 
the proportion of cases in which resection is 
possible and will at least ectend to such pa 
tients the benefits temporary or permanent 
which maj accrue from thorou h removal of 
a localized lesion In the hope that study of a 
group of cases of cancer of the stomach m 
which cure has been obtained may reveal m 
formation of value m treatment of this dis 
ease I am presenting an anal>si> of the his 
tones of zs 8 patients for whom partial gas 
trectomy for cancer of the stomach was done 
in the clinic between 1910 and 1920 and who 
lived 10 >ears or more following operation 
Appro;amatdy 50 per cent of patients mUi 
cancer seen m the clinic dunng 1910 to 1920 
I ere operated on and m 39 3 per cent of these 
cases the cancer could be removed these rep 
resent 19 per cent 0/ the patients with gasinc 
cancer who were seen 

In the last decade 1920 to 1930 resection 
was possible m 43 16 per cent of the cases m 
which exploration was earned out and this 
represents 22 62 per cent 0/ the patients with 
gastnc cancer who n’ere seen ITie present 
situation therefore is that in about half of 
the cases of cancer of the stomach exifforation 
IS warranted and in about half of these the 
growth can be removed These figures mean 
that at present an attempt at cure can be 
made in less than 25 pet cent of cases of can 
cer of the stomach 

Careful stud> of the histones of these 128 
patients who lived ten years or more follow 
mg resection for cancer emphasizes the great 
vanabdity m the disease There is no char 
actenstic syndrome of cancer of the stomach 


FACS R cHESTEs Mr eso a 
Although there is a more or les constant sjn 
drome in the average case there are so manv 
exceptions to the rule that the astute clmicm 
will by teen recoj^mtion of this fact establish 
a diagnosis of the disease at a time when the 
symptoms are bizarre and when surgery can 
offer some prospect of cure 
The average age in this group of patients 
nasszyears butthereweretwopatientsa ed 
between 20 and jojears respectively and (he 
ratio of males to females w as 3 to i In 16 per 
Cent of cases the family history was po itive 
for cancer The most stnUng fact m the his 
tory was thatm 109 of the 128 cases dyspep 12 
had existed for a year or more In i6percent 
there had been gross bleeding and m 1140! 
the 128 there had been some loss of wei ht 
Anaemia was seldom marked the average con 
centration of Kicmoglobin was 60 per cent and 
in 7 s per cent of the cases it was more than 30 
percent Analysi of gastnc content in these 
cases emphasized its unreliability as a diag 
nostic aid for m 5© per cent of the cases the 
concentration of free hydrochlonc acid was 
normal or above normal In 30 per cent ol the 
cases some degree of retention was present 
The site of Die growth was about equally 
divided between the antnim and body of the 
stomach 51 per cent of the growths were 
classified as p}hnc and 49 per cent did not 
extend to the pylorus In 33 per cent of W 
cjsw lymph nodes were shown to be involved 
by microscopic examination 

Grading by Broders ol the tumors in th 
case>m which cure followed removal showed 
that only 10 per cent could be graded 4 that 
IS as highly malignant 55 per cent 
graded i or a relatively low degree of malig 
nancy These figures confirm the value of 
microscopic grading in these cases as an aiJ 
to prognosi and as an indication for resection 
T^e types of operation employed in Ihn 
group show the modifications in technique as 
developed during that period In the earlier 
cases the Billroth II operation ' as almost 
always used then came the Pdly a type whicn 
shortened the time of operation and pro eti 
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equally satisfactory in other respects It is of 
interest that m 6 cases m this group of 128 
cured patients, local excision only was done, 
and that in only 4 cases was the Billroth I 
operation done 

This study has served to emphasize certain 
facts which are, in part at least, responsible 
for the present appalhng situation, namely, 
that in a disease m which cure is possible, 
not even an attempt at cure can be made in 
75 per cent of the cases when the patients are 
first seen There are ti\o major reasons for 
such a situation the nature of the disease, and 
the delay m diagnosis and, consequently, of 
surgical treatment It is these two factors 
which I wash first to consider 

THE NATTJEE OF THE DISEASE 

It IS unfortunately true that m a consider- 
able number of cases of cancer of the stomach, 
the disease begins in a situation m w'hich re- 
moval of the growth is prohibited even if di- 
agnosis IS early A lesion m the fimdus is the 
most unfavorable for many reasons, but 
chiefly because early symptoms are few and 
msignificant, and also because the lesion is 
relatively inaccessible This is particularly 
tme of lesions which mvolve the upper hmits 
of the lesser curvature, for then the only pro- 
cedure possible IS total gastrectomy, and expe- 
nence has shown that a lesion that is more or 
less confined to the lesser cum ature is not the 
type of cancer for which total gastrectomy is 
indicated When a high Ijnng cancer is shown, 
roentgenologically, to m%ohe chiefly the 
greater curvature and when the grow'th is pal- 
pable and movable, exploration should alw ays 
be admsed, smce tumors which mvolve the 
posterior wall and greater cunmture, even if 
they are high m the fundus, often can be 
mobilized and removed satisfactorily wnth 
prospect of cure A most important fact m 
regard to any high, irremo\able lesion is the 
possibihty that it may be bemgn, and m prog- 
nosis this should always be taken into con- 
sideration if estabhshinent of diagnosis 
biopsy has not been feasible 
Lesions of the antrum, and those which ex- 
tend to the pylorus, are commonly supposed 
to be the most favorable for both removal and 
cure, but this study has not confirmed such a 


view The reason why the pylonc situation is 
not the most favorable is that the adjacent 
Ijnnph nodes in this region are extensi\ e, be- 
come mA olved early, and cannot be as thor- 
oughly removed as the regional lymphatic 
structures of other segments of the stomach 
Penetration posteriorly occurs earher when 
growths are m this situation and this greatly 
decreases the possibility of cure It is largely 
for these reasons that lesions at or near the 
outlet, from the standpomt of curability, take 
second place to lesions of the body of the 
stomach 

Cancer of the body of the stomach, if well 
demarcated, is most curable of any because of 
its accessibihty, because of the completeness 
with which regional Ijmiphatic structures can 
be removed, and because the mortahty rate 
which accompames resection of such growths 
is lower than that of resection of growths m 
any other situation m the stomach 

The size of a tumor of the stomach may give 
an erroneous impression as to operabihty A 
large, freely movable cancer is more likely to 
lend itself to removal, as a rule, than is the 
cancer which cannot be palpated Large 
tumors are usually of the colloid tjqie, the 
lesion IS sharply demarcated, and the walls of 
the unmvohed portion of the stomach are 
flexible, and, therefore, smtable for extensive 
resection and safe anastomosis These facts 
are of practical importance, smce it is a com- 
mon impression that the large gastnc tumor 
IS irremovable, and that for this reason opera- 
tion IS not advTsed 

DELAY IX DLAGXOSIS 

The chief reason for the fact that m only 
25 per cent of the cases can the growth be 
removed, is failure to make an early diagnosis 
So many factors contribute to this that I shall 
not attempt to consider them m detail It can- 
not be too strongly emphasized that it is ex- 
tremely diflacult for ev en the most able ch- 
mcian to make an early diagnosis of cancer of 
the stomach The fault does not he with the 
clmician but with the fact that sjmiptoms and 
signs are either lackmg or most msigmficant 
in the early stages of the disease The expe- 
nenced chmcian, recognizmg this, will not 
delay until defimte simptoms and signs ap- 



314 


SURGER-^ G\\EC»LOGY ANG OBSTETRICS 


pear but mil ori suspicion demand not one 
but repeated fluoroscopic etaminations bj a 
competent roentgenologist Such a rhmctan 
mil not be deluded into believing that a pa 
tient who is in apparent good health nitb nor 
mal \alues for gastne acids with no loss o! 
iveJgbt with no palpable tumor but nith un 
explained djspepsia cannot have cancer of 
the stomach The first step therefore in sue 
cc ful treatment of cancer of the stomach 
depends on the h ise chntcian ancf a competent 
rQentgenolOe,ist It is of course most unfor 
tunate that since the early symptoms of can 
cer of the stomach art, so slight patients do 
not seek advice carlv a situation to be met 
only by public health education and periodic 
examination 

SCmCitCAt rREATSTEVT 

Tolloning recognition of a lesion of the 
stomach the responsibility must be assumed 
by the surgeon It is good practice to follow a 
rule that in all cases of cancer of the stomach 
exploration should be earned out unless teco*' 
nizabic irremovable metastatic growths can 
be demonstrated Exceptions include cases of 
elderly patients in which roentgenologic ex 
amination results in the le ion being pro 
nounced inoperable and those in which there 
IS dimeal evidence ol the cardia bem m 
voivcd For young patients whose condition 
IS not too poor a fluoros opic report of m 
opembility should not necessarily contra 
indicate exploration ince occasionally rt 
movali possible under such circumstances 
WTien rectal umbilical or supraclavicular im 
plants can be demonstrated operation is m 
advn able except for obstruction of high grade 
then gastro enterostomv under local ames 
thesta may be worth while to the patient 

Surgical treatment has two puqwses in 
view cure and palliation •'ince this paper i 
concerned with the question of cure I shall not 
consider palliation except to say that intclli 
gent efforts at palliation especnlly by partial 
gastrectomy offer much to these patients I 
have been much unpre sed with the number 
of patients who have lived m comfort i 3 
or s j ears following palliative resection Uiat 
IS patients who have irremovable metastatic 
grow Ihs Removal of a cancer of the stomach 


with reconstruction by the Eillrolh II method 
or one of its modifications gives almost cer 
tain assurance that obstruction mil cat d 
velop if death occurs it is due usually to me 
tastasis to the liver which so far as pain is 
concerned is relatively symptomless It 
should be mentioned (hat s most effective 
surgical method of palbation when the growth 
cannot be removed is exclusion of the growth 
by division of the stomach above it do urc of 
the end of the involved segment andrestora 
tion of continuity by an end to side gastro 
jeyunostomy In carefully selected cases 
gastroenterostomy alone gives real protec 
tion against disagreeable symptoms or it may 
give some prolongation of life 

hfaximal prospects of cure are attained by 
wide removal of the growth and regional 
lymphatic structures The limitations of re 
moval rest to a considerable extent on the 
experience of the surgeon and on his willing 
ness to undertake extensive re eclions wii 
their increased mortality rate At the operat 
log table the deasion of whether resection of 
the stomach is warranted is sometimes d !h 
cult (o make A sale rule is that at the du 
ease 1 confined to the >tomach removal un 
less it requires total gastrectomy should be 
indicated 

Theop rationoltotulgasttectom} hraintei 
i justifi^onJyinthosecas sinwhichthestom 
adi IS sufficiently mobile that reasonable »c 
ces> to the asophagus tan be secured and safe 
anastomosis between jejunum and arsophj'^i 
accomplished Resections of less extent usu 
ally can be earned out if the disease i xrelt 
demarcated and if the unmvolved portion oi 
the stomach lends itself to safe anastomo 
with the jejunum The usual types of cancer 
that IS tfie ulcerativ e or the colloid tj pc are 
well demarcated but in the Imitis jlaswa 
type it IS not only difficult definitely to decide 
on the line of demarcation between diseased 
and normal tissue but permanent cure in such 
cases IS extremely rare A most important 
point IS that in some of the larger tumors tb 
umnvolvcd portion of the stomach above the 
growth may appear to be malignant tis -i® 
b^use of rigidity and thickening of the gw 
tnc walls and may lead the surgeon to decide 
against resection when the pro pcct of cure 
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ma% really be good A further unportant fact 
m determining operability is to withhold de- 
cision until the patient is completety relaxed 
under anesthesia and until any adhesions 
u hich can be dl^uded have been se\ ered It is 
not an uncommon expenence that a grouth, 
examned while the patient is straming under 
light anesthesia, appears irremovable, but 
that it proies under deep anesthesia to be 
readilj removed 

The regional lymphatic structures are large 
factors in treatment of cancer of the stomach 
The four mam groups the suprapylonc, the 
subpylonc, and those of the greater and lesser 
curvatures, are sufficiently accessible that 
they can be removed with reasonable thor- 
oughness There are two facts of great impor- 
tance regardmg enlarged Ijunph nodes m can- 
cer of the stomach (i) enlargement does not 
necessarily mean mvolvement by cancer and 
(2) a patient may be cured even if aU mvolved 
lymph nodes are not removed The first fact 
IS u ell known and undisputed and its practical 
importance is that it impels the surgeon to 
avoid the mistake of assummg incurabihty be- 
cause of marked and extensive enlargement of 
regional nodes, a fact to which W J Mayo 
early drew attention The second point is less 
easily substantiated, but sufficient examples 
are found m this senes of cases of cured pa- 
tients, in which the surgeon considered the 
resection only palhative because of mcom- 
plete removal of an mvolved chain of Ijunph 
nodes I behei e it to be a possibihty that in 
cancer m any situation, remo\al of the pn- 
marj’- growth and of the immediately adjacent 
liTuphatic structures may bnng about perma- 
nent cure eien if mvolved lymph nodes are 
left, the remaimng nodes m such cases act as 
a sufficient barner to further dissemmation of 
the disease It is, therefore, occasionally good 
practice to disregard inxolvement of lymph 
nodes if the primary growth can be removed, 
and to remove the adjacent lymphatic struc- 
tures as completely as possible 
The methods by which resection of the 
growth IS accomplished are numerous The 
surgeon acquires a preference for those meth- 
ods w hich have serv ed w ell For this reason I 
beliere that in all resections for cancer, the 
duodenal stump should be closed and gastro- 


intestmal continmty restored by union be- 
tween the remaining portion of the stomach 
and the jejunum This prmciple has the ad- 
vantage that, should recurrence take place, it 
IS not associated with obstruction such as 
occurs if the resection has been of the Billroth 
I type The methods of unitmg stomach and 
jejunum will vaiy with the extent of the dis- 
ease, condition of the patient, technical diffi- 
culties, and so forth In a general way the 
more extensive the resection the more hkely 
is an end- (stomach) to-side (jejunum) anasto- 
mosis with enteroanastomosis to be a safer 
procedure than others In those cases m w inch 
the resected portion includes the greater part 
of the lesser curvature, or when the lesser 
cun'ature is fnable or particularly difficult of 
access, a Billroth II, either posterior or ante- 
rior, is an excellent procedure This method 
has the advantage of perrmttmg safe and 
aseptic closure of the end of the stomach, and 
a small, secure anastomosis betw een stomach 
and jejunum 

The safety with which such procedures can 
be earned out is determined chieflj by the 
following (i) pre-operative preparation, (2) 
aniESthesia, (3) selection of the operative pro- 
cedure, (4) duration of operation and its tech- 
nical perfection, and (5) after-care 

The preparation for operation of the patient 
with cancer of the stomach has two purposes 
(i) cleansmg of the stomach, and (2) correc- 
tion of dehj'dration These usually can be 
accomplished in 2 or 3 days, by performmg 
gastnc lavage as frequently as conditions dic- 
tate, and by mtensn e admimstration of 
fluids, solution of glucose and of physiologic 
solution of sodium chlonde as indicated 
Ameima associated with cancer of the stom- 
ach, unless It IS directly due to gross hsemor- 
rhage, is not combated by transfusions In 
addition, due regard should be gu en to the 
danger of the toxcenua of obstruction 

Aucesthesia, since pulmonary comphcations 
are the chief menace m such operations, is of 
great importance AnDesthesia by inhalation 
should be as innocuous and as bnef as possible 
Ethylene has, therefore, defimte advantages 
Mj preference m the cases of more senous 
risks IS for prehmmarj^ medication wnth bar- 
biturates, abdominal wall blocks and as much 
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ethjlene as necessar> Spinal anesthesia for 
extensive resections is m mj etpenence not 
as safe a method of anesthesia as the com 
bination mentioned I ha%e been much im 
pressed with the advanta<^es of intratracheal 
aniesthesia for the obese anxmic patient 

Selection of the type of operation is a large 
factor in the safety of resection The proce 
dure which is associated with the least tech 
meal difficulties commensurate with thorough 
removal of the growth is the best Aslhaie 
stated an anastomosis in front of the colon 
has distinct advantages in eicten ive resec 
tions and is unquestionably safer than other 
procedures 

The details of technique are not within the 
scope of this paper but it is pertinent to em 
phasize scrupulous cleanliness absolute ham 
o tasis carefully approximated suture lines 
sufficiently reinforced and satisfactory me 
cbanics In extensive resections andparlicu 
larly JO total gsstrectomy a catheter loserled 
directly into the jejunum and left m place for 
introduction of fluids and nourishment 1$ un 
questionably a factor of safety 

The after care m cases of partial gastrec 
tomy for cancer should be as simple a> pos»i 
ble Adequate intake of fiuid by proctocljsis 


should be maintained or if proctoclj-sis b 
not tolerated by intravenous administration 
The stomach should be kept clean b> aspira 
tion when necessary and talm of iluid bv 
mouth should be forbidden for 48 hours or 
more Transfusion m cases of bad nsk is more 
useful when it is done immediately after oper 
ation than it is when done previous to oper 
ation or late after operation 
The mortality rate of partial gastrectomj 
for cancer of the sJomach under the fore^icj 
regimen should be less than 10 per cent In 
the last 200 cases m which 1 hav e done partial 
or total gastrectomy for cancer of the stomach 
there have been 10 deaths in hospital a roor 
tality rate of 5 per cent buch a death rate in 
a disease m which an early and distressing 
death is inevitable is not hi h and erapha 
sizes the indication for surgical exploration in 
all cases in which irremovable distant meta 
static grow tbs cannot be demonstrated Wlien 
Jt js also considered that resection of the 
growth offers the only prospect of cure and 
that the 128 patients who lived 10 jears or 
more following operation for cancer repie* 
sents about 20 per cent of the patients hr 
whom resection could be earned out the 
curability of the disease is established 
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BIPORTANCE OF NOMENCLATURE IN CANCER CLINICS ^ 

WTT.T.TAAf C4RPENTER MacCARTY, M D , Rochestee, Miv\t:sota 


A LTHOUGH the mam fimctions of the 
/ \ art of medicme are cure, palliation, 
jc and prevention of disease one of the 
first matenal necessities is a specific imiversal 
language for observational record, correlation, 
and communication of ideas 
Smce our particular mterest m this con- 
ference is cancer and related conditions, 
among the first things vre should consider is 
the evistmg nomenclature as found in medical 
hterature, teachmg, and practice I have 
collected from the literature of the last thirty 
years more than 950 terms apphed to neo- 
plastic conditions It is sufficient to state that 
no textbook or medical dictionary contams all 
of these terms This is very fortunate because 
many of them are meamngless and neither 
denote nor connote an3'^thmg of cytological, 
histological, biological, or chnical value Al- 
though still m general use, no pathologist or 
group of pathologists or chmcians would use 
all of these terms No two authoritative text- 
books have even the same small part of the 
whole group They must be recognized 
temporarily, houever, because they stand m 
the literature and will remain there wnth 
authority until some one presents a simpler 
conception of neoplastic conditions and co- 
incidentally simphfies the terminologv 
The foUowmg is a list of the collected terms 
non being used indiscriminately m medical 
hterature The terms are arranged under the 
letters of the alphabet, m the order of their 
frequency One glance should be sufficient to 
reveal the chaotic and unscientific state of 
pathologic nomenclature applied to neoplastic 
conditions 


Adenoma 


Angioma 


fibro- tubulare 

capilJare 

fibro- papiUifemm 

cirsoides 

intra- canaliculare 

racemosum 

malignum 

telangiectaticum 

carcinomatosum 

telangiectodes 

endotheliale 

pblebogene 

adamantmum 

iinosum 

(simple) 

1 ancosmn 

(cystic) 

fissurale 

(papillary) 

sarcomatodes 

(papiUaiy cystic) 

(fibro ) 

(pseudomuemous) 

(lympho- ) 

(cystic pseudomuemous) 

(lymph- ) 

(cystic fibro ) 

(lymph (cystic) 

(fibro-) 

(lymph- (simple) 

(fibro cyst-) 

(cystic lymph- ) 

(fibro- pencanabcular) 

(lipo- lyunph- ) 

(poIyTioid) 

(hem lymph- ) 

(diffuse) 

(hemato- lymph- ) 

(tubular) 

(erectile ly mph- ) 

(benign) 

(basm- ) 

(folbcular) 

(hsm- telangiectatic) 

(multiple) 

(hiem- ca\ emous) 

(alt eolar) 

(hsemo- ) 

(malignant) 

(chy le) 

(mabgnant aleucrenuc 

(plemform) 

lymph-) 

(pedunculated) 

(cyst- ) 

(telangiectatic) 

(papillary cy st-) 

(ca\ emous) 

(pseudomucinous cyst- ) 

(senile) 

(psammo- cyst- ) 

(RanLen) 

(serous cyst ) 

(chol- ) 

(saccular) 

(neuropathic) 

(diondro- ) 

(sarcomatous) 

(myxo ) 

(capillary) 

(carcino ) 

(capillary h^m ) 

(lymph- ) 

(hyperplastic capillary ) 

(papillary epidermal) 

Adamantmoma 

Angioma 

(solid) 

simplec 

(cvstic) 

simplec hypcrtrophicans 

(ah eolar) 

simples hypertrophicans 

(tubular) 

lipomatosis rems 

(dentigerous) 

simplec hyperplasticum 

(odontoma) 

lymph cavernosum 

(malignant) 

l\mph- hypertrophicum 

(corono dental) 

lymph tuberosum multi 

Adenia 


)>mph- cjsticum 
l)Tnph cistoides 
1} mph simpler 
lymph- fissurale 
ly mph- cutis circum 
Ecnpta 

ha:m plexiformis 
h$m cavernosum 
ha:m hypertrophjcum 
h^m sarcomatodes 
artenole racemosum 
artenale racemosum 
artenale serpentmmm 
catemosum 
hypertrophicum 

'Prestnled befo c lljc Conference on Cancer araics and Sj-mposmm on Cancer aimcal Co-ierMa of il., 

Nen lork October is Igji 


Adenoma 
cy sticum 
sebaceum 
sudorilarum 
papillium 
aheolare 
destruens 
papiUare 
tubulare 
umbilicale 
chono destruens 
cyst- mucobum 


Adenoma 

cyst atheromatosum 
cyst papilliferum 
cy St- glanaulare 
cy St- phy Uodes 
cyst pseudomucinosum 
c\st serosum 
fibrosis 

fibro papillare 
fibro pencanabculare 
fibro- plcriform 
fibro acinosura 


(aleucumic) 
Acanthoma 
(adeno- ) 
Acrochordoma 
Acervuloma 
Blastema 
(tetralogemc) 
(heterochthonous) 
(fibro- ) 

(hpo- ) 

(epithelio- ) 

(en. thro- ) 
(endothelio- ) 
(melano- ) 

(neuro- ) 

(my-co- ) 

Arncrican College of Su gcon 



Bl^t m -c u d 
(gl ) 

(my 1 ) 

(lympho- ) 

(h m p ) 

(S' ) 

( h rdi>- ) 

(ch lit ) 

( ymp th ) 

(I rati>. ) 

(h m gio- d th I o- ) 
(I my ) (1 my ma) 
( ryth my I ) 

W phyll t rato- ) 

(m phyl] c t rat J 


auKOLKi G1\EC0L0G\ 


n t d 


sc rrh m 
med U 
fib m 
C II d 
g latm m 
sol dum 
y t cum 

ylmd m i m 
mples 
scinos m 
t 

t 

gfa 1 m 
t b ! e 
na 

myx mat cl 
phyubf rum 
I' d sa mat m 
iJ! m 
p p II m 
d tb I I 
t I giectod 
ad cyl d mat r 
cy to- mpl 
cysto- p p Ihf rum 
y to- p p II 

Ol d« 11 la sol J r 
m d II 1 d m 
sold m rrh m 
sol d m med II 
sol d m gl boc U b 
gig toe II I 
cyl d oc II I m 
O tcum 

ylmdroc 11 

(1 I ) 

( d d) 

( d It) 


Carcin ma 
(> t ) 

( ri m) 
(diff ) 

(d t) 
fib ) 

(g I tin ) 
(gall t) 

(gl d 1 ) 
(d rtn d) 
(pol;^ d) 




sol d r 


( epb I d) 
( mbry I) 
(soft) 

(h Pd) 

( impl ) 

( h ) 
(med Ibry) 

( U d) 

(desm pi t ) 


(t b ) ) 

(t b 1 ) 

(tbym ) 

(med II ly) 

(p pill ty) 

( nn d) 

( I pi t ) 

(^bkJ tsch) 

( yb d 11) 

{ y tl p pU ly) 

(Sta h 1 m 
(fit K) 

(sq mou D) 

(polyra ipbj 11) 

(«n , , , 

9 S, I I tmd U) 

(P piUary cvl d U) 

( mall 1*1) 

(h^mfy, g p<J n„ 

(h \ 

(e> t ) 

(6b o- ) 

(h do-) 

(m I ) 

(psammo- ) 
n I do-) 
cy t d ) 

( mbfv Ido-) 
(papillary d o-) 

(pse d m m do-) 

(t b 1 d ) ' 

(p pll ry d ) 

(ysto- >I docM I ) 

(P P U ty > t ) 


Cyst 

(d mat ) 
(m ltd eu! ) 
(drm d) 

( P d nn d) 

C) t m** 
mple. 
gl d I 
P P t!if rum 


m Itlocul 
m Itiloc ! p d 

m It locul m 

( d o- ) 

(m IliW 1 d 0-) 
(P ly ) 

(p p II ly) 

(p pill ry d ) 

Cyt ma 

d p p Uif rum 
d o-p p It f rum p ly 


U O- ) 

(m I gna t lymph ) 
(«lgn tlympb ) 
("V I ) (my I bl t 
Ch " m 
y t m 


myx m lodes 
m Ig m 

(d ^5“' 

Isr ’ 

(lyinph d) 
(lymphat ) 
(lymph t typ ) 


H d tb L n 
t b I 
al eo! re 


hyaiiaua 


C If 


"y m tod ) tra ‘icul 


f Ki^I 

fibre mlntrfscicul 
t tf sc cul re 
t rv sculare 
pe soil re 
n m gl m i m 
lytnpha gl m to 
cylaid m i d 
c>! drom t m 

(capill ry) 

( cumsc bed) 

( tcl m) 

(diJT ) 

( d b ) 

(p bf ) 

(f g d) 

jimph g ) 

( oduJ ) 

P t J) 

(pi if rm) 

(t b ) 

( 1 eol )' 

( yti 

I s ) 

(pe ) 

(pen asc I ) 

(C II 0 
(lymph sel) 

(hem g o- ) 

(lympho- ) 

(b m g t m 
m Itpl ) 

(p scula h m go-} 
( m t h m s ) 
(ra I gn t go-) 

I p ih I m 
m 11 sc m 
I 1 


( od I ) 

(sc rrh ) 

( II ) 

(Z tt ) 
(papilbry) 

( d Ih lial) 

(I b I sc ; 

UL 

(sq m 
C ' os 
(m 1 ry) 


C h 
Ch d ocut 


a V 


T 


Ch lest t m 
Cb matph m 
Ch nt m 

^d mam Ign m 
I 1 pomatosa 

D m d 
(m>Lo- ) 

D f d 


b soc II I ic 
f Ihcul 

p p 11 

dm I m cy t 
( damastui ) 

(b ) 

( N d) 

( docy l ) 

(pi ta) 

(p pJbty) 

( mpl d d) 

(sq m 11) 

(b sat II) 

(gui t II) 

(cy tj p pll tj) 

(cyb d U psp II r} 

(fibo.) 
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Epithelioma— Continued 
(chono ) 

(melano ) 

(neuro ) 

(6bro papillare) 

(papiUarj fibro ) 
Elephantiasis 
cavernosum 
neuromatosa 
mollis 

neurofibromatosa 

IjTnphangiectatica 

(fibrous) 

Epulis 
my\omatosa 
fibrosa 
sarcomatosa 
sarcomatosa giganto 
cellulare 
caranomatosa 
carcmomatosum 
ExostObis 
ebumea 
medullans 
fibrosis 

cartilagmea multiplex 
(cartilaginous) 

Exostoses 

(periosteal) 

Enchoadrosis 

(ossifjang) 

Ekchondrosis physalifera 
Ecchondrosis ossificans 
Enchoadroma 
ELchondrose 
Entostosis 
Exerziertmochen 
Ekohymoma 
Ephdedes 
Epidermoids 
Epulides 
Embiyoma 
Fibroma 
cavernosum 
papillate 
pendulum 
molluscum 
pencanaliculare 
mtracanabcularc 
prohferum 
arborescens 
moUe 
durum 
ph>llodes 
mdanodes 
sarcomatodes 
malignum 
petrificum 
cjsticum 
lipomatodes 

polj’posum intracanahcu 
late 

(caxernous) 

(cvstic) 

(edematous) 

(pleiafonn) 

(papillary) 

(cutaneous) 

(ner\e) 

(Ranken) 


r ibroma 
(polypoid) 

(placenta) 
(pencanaiicular) 
(telangiectatic) 
(edematous simplex) 
(ijmphangio ) 

(neuro- ) 

(chondro- ) 

(cjsto ) 

(angio ) 

(adeno ) 

(mj'xo- ) 

(m>o ) 

(hpo- ) 

(neuro plexiform) 
(plesiform neuro ) 

(adeno edematodes 
cj sticum) 

(adeno- edematodes) 
(adeno myxo ) 

(chondro hpo ) 
(lymphangio- hpo ) 

(c) Stic calcareous) 

(cystic adeno- ) 

(cjstic mtracanahcular 
papillary adeno ) 
(calcareous intracanahcu 
lar adeno ) 
Eibromatosis 
(angio geruc) 

(difcse angio genic) 
Fibrosis 
(adenoma) 

Fhmmerepithelzy sten 
Froschlemgeschwulst 
Folhculoma malignum 
o\ aru 
Ghoma 
ganghonaire 
moUe 
durum 
ependymare 
sarcomatodes 
mahgnum 
neuro ganghonaire 
neuro ganghocellulare 
neuro ependymale 
neuro ghomatosum 
microcj sticum 
gangho- cellulare 
telangiectaticum 
(psammo ) 

(myxo- ) 

(ependymal) 

(solid) 

(apoplectic) 

(medullary) 

(telangiectatic) 

(retinal) 

(mahgnant) 

(teratomatous) 

(paran) 

(paran) (chromaffin e 
tumor) 

(giant cell) 

Granuloma mahgnum 
Hyperkeratosis 
fungi formes 
papdln fiUiformes 


Hyperkeratosis 

lacunaris 

Hodgkin’s 

disease 

sarcoma 

granulomatosis 

lyunphoma 

Hypernephroma 

(cortical) 

(medullary) 

(mahgnant) 

Histioroata 

(tissue tumors) 
Hornkankroid 
Hyperostosis 
Hamartoma 
Hauthomer 
Hautkrebs 
Homifying cancroid 
Keratoma 

hereditanum 

Keratosis 

Keloid 

(cicatns) 

Kaxemoma 
Lipoma 
pendulum 
telangiectodes 
arborescens 
telangiectaticum 
caxemosum 
my'xomatodes 
ossificans 
sarcomatodes 
sarcomatosum 
lymphangiectaticum 
moUe 
pendulans 
fibrosum 
durum 
petnficum 
mtra nephntique 
pen nephntique 
annulare colh 
(angio ) 

(fibro- ) 

(chondro- ) 
(pedunculated) 
Lipomatosis 
regionana 
Lipoma ta 

(syonmetncal) 

Lymphoma 

sarcomatodes 

(simple) 

(lymphocy tic) 

(my elocytic) 

(leucsemic) 

(aleucsemic) 

(mahgnant) 

(symmetncal) (Mikulicz’s 
disease) 

(leuc«mic) (lymphatic 
type) 

(lymphatic leucaemic) 
Oeucnmic) (my eloid type) 
(my cloid leucremic) 
(chloro- ) 

Lymphome 

ganghonaire anemique 


Leucmmia 
(my eloid) 

(my elogenous) 
(lymphatic) 

(pseudo ) 

Leukoplacia 

(linguae) (psonasis or 
ichthy osis) 

Lympho granuloma 
(Hodgkin’s disease) 
Lymphosarcomatosis 
Leucosarcomatosis 
Lmitis plastica 
Myxoma 
simplex 
medullare 
gelatmosum 
molluscum 
fibrosum 
telangiectaticum 
cav emosum 
cy sticum 
pencanaliculare 
intracanaliculare 
hpomatodes 
sarcomatodes 
(congenital) 

(nera e) 

(polypoid) 

(fibro- ) 

(hpo ) 

(gho- ) 

(hemangio- blasto ) 
(fibro- chondro- ) 
(pencanaiicular fibro ) 
Myoma 
stnocellulare 
levocellulare 
levicellulare 
sarcomatodes 
mahgnum 

lymphangiectaticum 
angio- ca\ emosum 
rhabdo- mahgnum 
leio moUe 
leio- sarcomatodes 
leio- mahgnum 
leio- fibrosum 
(lymphangiectatic) 
(plaalonn) 
(telangiectatic) 

(polypoid) 

(cystic) 

(fibrous) 

(cavernous) 

(leio- ) 

(rhabdo- ) 

(angio- ) 

(adeno- ) 

(fibro- ) 

(hpo- ) 

(cystic rhabdo- ) 

(adeno- rhabdo- ) 
(chondro- fibro- ) 

(fibro- hpo- ) 

(angio hpo ) 

(mahgnant leio- ) 
Macroglossia 
(lymphangiectatic) 
(lymphangiomatous) 
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SURGCR\ G\NEC0L0G\ AND OBSTETRICS 


M cr gl — C t d 
(h ma g ID t ) 

(h mo-lyropha Bo- 
rn t ) 

M och U 

flymph p t t ) 
(lymph prat ) 

(h ma p mato ) 

(h roo- lymph g 

M 1 m 


mafodes 


My 1 
My I 6 
M soth h m 
Neu ma 
ga g!o 
g g! if nn 
ray bn com 
my hnicum 


t b rcttl d I 
ga gl oc 11 
ga gl oe 11 1 
ga gt 111 
g g! ra ) 
( mv tin } 
tral) 
Mil) 

(fl ) 

(fibnll ) 

5®* ®! \ 
ga gl ) 
Imylia ) 
itn msti ) 

S'W 

STL, 

(p«npb ral) 

( IM ) 


sarcorD tod 
N vu 

sculosis 


1 pom tod 
flai^^ 


p gro tos prom ■ 
(bl ) ^ 

(lymph) 

Ncvi 

enfes 


p gm tos (lymph gio- 
jn t lympWp fi 
brama) (fib m m 1 
des) 

p gm t ( el ted t 
1 tip and pb I des 
d gt Z gl ) 

N bb m t 
(p gm t d) 


( R kbn h 

<1 > 

0 teom 
tral 
p nph 
p pos 
raed 11 

b rneum 
$3 m tod 

m Ignum 

(b ) 

(d ul) 

(fibo.) 

(h do.) 

( P« gy) l«om »po 
pos m r m d Ih 
Od t m 
M t d) 
h d) 

( ft) 

(dm ti m ) 

( t ) 
d m b 01 
Osteophyt 
P lyp 
(<7*1 )„ 

( b I) 

(cb n ) 

(g! d l ) 

(H ) 

( imp! ) 

(R b ) 

(pI f ) 

(t I pect b ) 

( d m t ) 

(anp mat ) 

(fibro ) 

(ca C m I o ) 

(sar m too ) 

(ep th b m t os) 
,„v», , 

(mued tam ) 

(p pill ' ‘ 

P lypos 
tesun 

d matosa 
cstncub 
P pill ma 
myi m todes 
(vascula ) 

hsi’ ) 

( eorop tt ) 


( docyst ) 

( ft) 

(cutas w t) 

( o- I t m) 
P th b ma 
m la boim 

(I t ) 

(t lanpect b ) 


q ist 


n . ... 

r t tS m 
r Igescbwul t 
P hyd rm t 1 
P g t dis 
I hym ma phvm 
r lyn cl 

^ P t n eoplasm 

cyb d m tos m 
t ca 1 I e 
f Ul 
phyllod 

m todes 
myi mat d 
lympb re l des 
d Ih h 1 
d tb I d 
lymphad des 
^ ph I des 

lymp&txvm 


dec d 0 


IIul 


end tb ! des 
gl bo. U I 
myo. tn Uul e 
|1 bo- JI I mpl 
fac nb ) 

( U d) 

(al eola ) 

(p p 11 ry) 

( d tb b 1) 

(t langiecUt ) 
(pthl d) 

(mel U ) 

(pen soil ) 

(p th U I) 
(petrifying) 
fossifyug) 

(pen teal) 

(mixed) 

( cph I d) 

i b m rrh g } 

«y I d) 


( ' 


d) 


(d 0-) 
fcarc o- ) 

( d th bo- ) 
( g«o-) 

(ml o- ) 


) 


(h d ) 

(psamm ) 

(fib ) 

( ) 

(-ny > 

(Ipo-) 

(gl ) 

(I m o.) 

(hm -n ) 

(myo-) 

( h bd } 

( I ) 

( d m>o- ) 

( d 0 - ray ) 

( d 0 - y to- ) 

( Bibiy 1 d 
{ po-bl t ) 

(t b 1 po- ) 

(t 1 p t t g ) 
(Sch) h po-) ( po- 
re m d th I n 
( po-my ) 

(p n sc 1 po- ) 

(pi C rm p ) 

(p p II ry po- ) 

(cy t p p II fenjm) 
f ryth bl t ) 

(ch dre yst m) 

( h d LI st ) 

i 'cb do- tnya ) 
eh do- teo d) 
tc h d ) 
t bond ) 
t d b do-} 
ray* bl t ) 
inyx t II d 
^ t* 11 S nyjo- 
n m t ra) 
(myi 1 po ) 

( g t lmy* ), 
(pen ascul my ) 

(pi bf rmmy* ) 

(fib my ) 

(bpo- myx ) 

(fib bl t ) 

{ eu o- fib ) 

(fib osto-) 

( I 0-fib S 
Ip st 1 fib ) 

! h! o- lyrapho- ) 
m 1 blast ) 

' — blast ) 
bl t ) 

ig. V- bl t ) 

( teo- bla t ) 
tmy lo- bl t ) 

(myo- bl t ) 

( teo- bla t ) 

)b ral tw ) . 

,15 1 “-) 

t I teo ) , 

( teo- ) (ray I g ' 

(my ! gen ) ( 
(to-), 

( teo- geo ) 

(penost al teo- ) 


\'sti 
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Sarcoma — Continued 
(telangiectatic osteo- ) 
(malignant 1 } mpho- ) 
(leio- m)o ) 
(rliabdo-in50 ) 
(telangiectatic hemor- 
rhagic ah eoiar) 
(lymph gland) 

(cjlmder cell) 
(pigmented cell) 
(squamous cell) 

(giant cell) 

(reticulo- celJulare) 
(reticulum cell) 

(spindle ceil) 

(mixed celll 
(poljTnDiphic cell) 

(oat cel!) 

(round cell) 

(■Barty spindle cell) 
(giant cell angio- ) 

(giant cell mj elogen- 
ous) 

(pern asculat spindle 
ceU) 

(small spmdle cell) 
(small o\al cell) 


Sarcoma 

(myelogenous giant cell) 
(large spmdle cell) 

(large ceil lympho- ) 
(round cell osteo ) 
(medullary round cell) 
(spmdle cell) (malignant 
leiomvoma) 

(hemorrhagic round cell) 
(large round ceil) 

(small round cell) 

(large oval cel!) 

Sarcome 

angiolithic 
Sarcomatosis 
(lympho ) 

Struma 
lipomatodes 
lipomatodes aberrata 
lens (faeterotopes 
hypernephroma) 

0% am 
Strumx 
suprarenahs 
lipomatose suprarenah 
Schlauchsarcoma 
(Fnednch) 


Syncytioma 
Schleiml rebs 
Teratoma 
embry oma 
autotithones 
bigenmnales 
monogerminales 
(adenomatous) 

(cystic) 

(filial) 

(sporadic) ( \dami) 
Tumor 
car emosis 
(amyloid) 

(epithebal) 

(Krucienburg) 

(nused) 

(nerve) 

(histioid) 

(organoid) 

(cavernous) 

(nen e fiber) 

(plasma cell) 

(chromaffine cell) 
(extramedullary plasma 
cell) 

(fibre plastic) 


Telangiectasis 

(piexifonn angioma) 
Tyloma 
Tndermoma 
Waize 

ichthy otisdhe 
(semie) 

Wart 

(cutaneous) 

(pigment) 

(fleshy) 

Wasseriirebs 
Xanthoma 
palpibrarum 
diabeticorum 
multiplex 
multiforme 
umv etsale 
tuberosum 
tuberculosum 
planum 
endothelioma 
lipomatodes 
fibroma 

fibroma lipomatodes 
(xanthelasma) 
Xeroderma 


In the inconvenient and unpractical pres- 
ence of this chaos I tvish to present a simplifi- 
cation of nomenclature based upon a knonl- 
edge of the histor}rof our subject its literature, 
and a personal fcst hand evpenence in the 
study of cytolog}’’, histogenesis, and clinical 
behatnor, of more than 50,000 human neo- 
plastic conditions nhich were removed sur- 
gically 

There are three great groups of neo- 
plasms 

I Those composed of adult cells with 
normal tissue arrangement 
n Those composed of cells normally or 
nearly normally arranged but havnng a 
morpholog} of mahgnant regenerative cells 
ni Those composed of cells of the malig- 
nant regenerative type not arranged m any 
fashion approaching that of any normal 
tissue 

Chmeal surgical experience has taught us 
that neoplasms of the first group are not 
mvasiv e and do not metastasize They may 
interfere with the function of the organ or 
tissue containing them and sometimes, bv 
their expansive growth, interfere with neigh- 
bonng structures Thev are spoken of as 
being clinically benign although they' not in- 
frequently kill tlieir host and in this sense are 
sometimes just as mahgnant as groups II and 


III In the hterature, such terms as adenoma, 
osteoma, neuroma, my'oma, and chondroma 
have been applied to tumors m this first 
group 

The second and third groups embrace the 
so called chmcally mahgnant tumors, the ad- 
jective “mahgnant” usually connotmg m- 
V asion of normal tissue by the new cells and 
their migration to other parts of the bod}', thus 
formmg metastases From a practical stand- 
pomt there is no great chmeal difference 
between group II and group III Both are 
mahgnant and both kill the host The only 
differences are the histological pictures and 
the usual greater mahgnanq' of group m 
The therapy for the tw-o groups is the same 
with our present knowledge 

Identification, recognition, and considera- 
tion of these three great groups are alone 
sufficient for all practical cbiucal purposes but 
since there are many types of tissues m the 
body, each group, especiaUy the first two, 
embrace tumors composed of cells which 
belong to and simulate histologically one 
or more of the different tissues For each 
normal tissue type of ceU there are three 
forms the adult or highly differentiated cells, 
me reparative regenerative forms, and the 
true neoplastic or mahgnant regeaerati\e 
lonn 
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Thus the first group of tumors is composed 
of tettoo tes or adult cells or their reparative 
regenerative forms There are turnon of this 
group composed of 


it d 
d th I 
ep th 
fib 
Ubo- 
Ip 

lymph 


yi 


Such tumors are the tettoc> tomas The 
individual tumors may be called 
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EVDOTHEUociric SUBGROUP — Continued 

Endothelioma — Endothelioma 

Continued (hemangio- tumerosuni 

(fibre- ) multiple'?) 

(pern ascular hemangio-) Psammoma 


EPITHELIOCYTIC SUBGROUP 


Epithelioma 
(fibro ) 

(papillary fibro ) 

Ne\ U5 

pigmentosus pronuncns 
Neil 

prominentes 
ichthjosiformej 
pigmentosi (Ijunphangio- 
mata, Ivmphangio fi 
broma) (fibroma mela- 
nodes) 

pigmentosi (related to 
lentigmes and ephiledes 
according to Ziegler) 
Mart 

(cutaneous) 

(flesh>) 

(pigment) 

Marze 

ichthyotischc 


Warze 

(semle) 

Hj'perkeratosis 
lacunans 
fungi formes 
papillae filliformes 
Papilloma 
(squamous) 

(cutaneous erart) 
Leucoplacia 

(Ungum) (psonasis or 
ichthjosis) 

Cornu cutaneum 
Keratoma hereditanum 
Honufjong cancroid 
Homkanlioid 
C>st 

(epidermoid) 

Keratoma 

Keratosis 


HBROCTnC SUBGROUP 


Fibroma 
cat ernosum 
pendulum 
molluscum 
proUferum 
petnficum 
cwticum 
molle 
durum 
phyllodes 
melanodes 
lipomatodes 
papillare 
pencanabculare 
mtracanalicularc 
arborescens 

polj-posum intcrcanahcu 
larc 

(ca\ ernous) 

(c>stic) 

(edematous) 

(plenform) 

(papillaiy ) 

(cutaneous) 

(ner\ e) 

(Ranken) 

(polj-poid) 

(placenta) 

(pencanabcidar) 

(telangiectatic) 

(cjstic calcareous^ 

(mjo ) 

(bpo ) 

{chondro- 1 
(laanphangio ) 


Fibroma 
(neuro ) 

(cysto ) 

(angio ) 

(adeno- ) 

(m>''?o- ) 

(adeno- ) 

(chondro lipo- ) 
(lymphangio- bpo ) 
(neuro- plesiform) 
(plexiform neuro- ) 
(adeno- edematodes) 
(adeno edematodes 
cj'sticum) 

(cj Stic adeno ) 
(calcareous intracanahcu- 
lar adeno- ) 

(c> Stic intracanalicular 
papillaiy adeno- ) 
(edematous simple'?) 

Myxoma 
simplex 
raedullare 
gelatmosum 
molluscum 
fibrosum 
ca\ ernosum 
ca'Sticum 
telangiectaticum 
pencanabculare 
intracanabculare 
lipomatodes 
(congemtal) 

(ncr\ e) 

(poh-poid) 


FiBROcvTic SUBGROUP — Contmued 


Myxoma 
(fibro- ) 

(bpo- ) 

(fibro- chondro- ) 
(hemangio- blasto- ) 
(pencanalicular fibro ) 
Penthelioma 
melanoticum 
(aheolar) 
(telangiectatic) 
(papillary) 

(papillary) (of pia) 
Papilloma 
my'xomatodes 
(aascular) 

(soft) 

Neaais 
\ errucus 

acrrucosus durum 
Epulis 
fibrosa 


Epuhs 
myxomatosa 
Desmoid 
(myko- ) 

Polyp 

(fibrous) 

Epithehoma 
molluscum 
\ngioma 
(fibro- ) 

Fibrosis 

(adenoma) 

Keloid 

(cicatnx) 

Xeunnoma 

Polynuclear 

grant cell neoplasm 
Fibromatosis 
(angio gemc) 

(diffuse angio gemc) 
Blastoma 
(fibro- ) 


GUOCYXIC SUBGROUP 


Gboma 

ganghonaire 
ganglio- cellulare 
neuro- ganghonaire 
neuro- ganghocellularc 
(psammo- ) 


GUomi 

(neuro- glioma tosum 
microcy sticum) 
Mx'xoma 
(gho ) 


LtPOCSTIC SUBGROUP 


Lipoma 
arborescens 
cav ernosum 
moUe 
pendulans 
fibrosum 
durum 

myxoma todcs 

ossificans 

petnficum 

telangiectodes 

telangiectaticum 

lyanphangiectaficum 

annulare colli 

intrinephntiquc 

pennephntique 

(pendulum) 

(pedunculated) 


Lipoma 
(angio ) 

(fibro- ) 
(chondro ) 
Lipomata 
(symmetneal) 
Lipomatosis 
regionana 
Nevus 
hpomatodes 
■kngioma 
simplex 

hypertrophiains 
hpomatosis 
rems 
Blastoma 
(hpo- ) 


LXlIPaOCXTlC SUBCPOUP 


Lymphoma 
(simple) 
(lymphocy tic) 


Lymphoma 
(syaametncal) 
(Mikuhcz’s disease) 


Myoma 
stnoceliulare 
lev ocellulare 


MXOCVHC SUBGROUP 
Mv oma 

lyanphangiectaticum 
levacellulare (Virchow) 
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Ann ma 
(lymph (e> l ) 
(lymph ( impl ) 
(h m lymph) 
(hema to- lymph) 
(1 po- lymph) 
(lymph ) 

( pill ry h m ) 


mos m 
rp tim m 
byp rplast i 


bera p) uf Ru 
bra ram 
h m byp trophjcum 
b n (t 1 ) 

b ro ( r ' 
tyniph e 
lympb byp 
lymph ey t m 
lymph cvit d 
lymph mp « 
lymph fia tal 
lymph c tis cum 
scnpt 

lywph t b in 01 Ii 

(Si) 

(lymph) 
aif rm) 

(p d ltd) 

<t 1 -n I l ) 

(ca rn ) 

( 1) 

( pUary) 

(b ta) 

(R 1. ) 

(ch 1) 

(erectil lymph) 

(cyst lymph) 
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) 

ra 

pbirum 


c I 


llytnpW 


’ll ^ 

(lympha giecblie) 
(lynpha g oi4ta ] 
(hrm gl mat ) 
(h m lymph gi 

t ua) 

AI h ocb] lia 
(lympha gi tat ) 
(lympha 51 m tou ) 
(h m gl rs toil ) 
(h m lymph gi 

t ) 

A eurj m n ffl m 
T 1 giecta 
(pi if roi gl m ) 
\ gio- 1 tocyt m 


Lymph gictta 
B1 t m 
I gio-) , 
fh ro n ) 
r lyp 

( g mat ) 
(t I gect t ) 


The second group oi tumors (blastomas) ts cdls themseUes dtfTer from adull and repars 
composed of undifferentiated or parttallx tiveregeneratiyeceWsin that the> hateJargei 
differentiated cells of a malignant regeneratite nucleoli (one or more) in granular ntidn 
type arranged m a fashion resemUmg some which occupy a large part of the cell Rf 
what the normal tissue arrangement The paTativcrcgencrativcceUsatemotedelicaleK' 
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appearance, the nucleoli are smaller m 
proportion to the nucleus and the cells them- 
selves are apt to be arranged more regularly 
The component cells of the second group of 
tumors are a younger type, the}’- are more 
pnimtive textoblasts — the cells from which 
the adult cells are normally regenerated The 
tumors of this group, bemg composed essen- 
tially of textoblastic cells, may be called 
textoblastomas One finds m this group 


Geodp II 


adeno- 

chondro- 

endothelio 

epithelio- 

erythio- * 

fibro- 

gUo- 

leuco t 

lipo 

lympho- 1 

melano- 

myo- 

mj'xo- 

neuro- 

odonto 

osteo- 


.blastomas 

(mabg- 

nant) 


’In pemiaous anemia 
lln mjelogenous leucemia 

lln banphatic leucemia bTupho-sarcoma, and HodgUn s disease 


To this group belong the vanous adeno- 
carcmomas, spmdle cell sarcomas, myo- 
sarcomas, osteosarcomas and chondrosarco- 
mas, some of the ghomas, and many others 
which space does not permit mentiomng 


S\\0\'VMS i-OE Gkoot n (Blasiouas) 


ADEWBIASIIC SOBGSOOT 


Adenoma 
mabgnum 
carcmomatosum 
(mabgnant) 
(carcino- ) 
Carcinoma 
durum 

adenomatosum 

mucosum 

scirrhosum 

fibrosum 

gektmosum 

sobdum 

c>-sticum 

cjlmdromatosum 

acmosum 

granulosum 

\dosum 


Carcmoma 
papillosum 
pbysaliferum 
meduUare 
coUoides 
simplex 
esertens 
m\ ertens 
tubulare 
vana 

giganlocellulare 
myxomatodes 
meduUare sobdum 
cylmdroccUukre sobdum 
sobdum globoceUuIare 
sobdum satibosum 
sobdum meduUare 
adeno c>badromatQSUm 


ADENOBI.ASTIC SOTGEOuP — Continued 


Caranoma 
cj oto- papillate 
cjsto simplex 
c)sto- papilliferum 
sarcomatodes 
(\erj ceUular) 
cjbndroceUulare micro- 
cjsticum 

cjbndro-cellular sobdum 
CJ sto- cylmdrocellulare 
(al\ eolar) 

(adenoid) 

(adult) 

(acinar) 

(encephaloid) 

(embrj onal) 

(AbUatsch) 

(soft) 

(hard) 

(simple) 

(scirrhous) 

(meduUaiy) 

(coUoid) 

(desmoplastic) 

(cystic) 

(canum) 

(diffuse) 

(duct) 

(fibrous) 

(gelatmous) 

(GaUert) 

(glandular) 

(polypoid) 

(soUd) 

(tuberculous) 
tubular) 
thymic) 

(medullary) 

(papillary) 

(cystic papiUarj ) 
(cybnder ceU) 
(polymorphic cell) 
(papiUaij cystic) 

(small alveolar) 

(small alveolar round 
ceU) 

(large ah eolar round ceU) 
(papdlary cybnder ceU) 
(Stachel ceU) 

(large ah eolar) 

(sarco- ) 

(cbono- ) 

(cysto- ) 

(fibro- ) 

(adeno- ) 

(alveolar adeno- ) 

(cyst- adeno- ) 
(embryonal adeno-} 
(papillary adeno- ) 
(pseudomuemous adeno-) 
(tubular adeno- ) 
(papdlary serous adeno- ) 
Cancer 
nodulare 
atrophicans 
en cuirasse 
(acmar) 

(caubflower) 


Cancer 

(colloid) 

(massif) 

(nodular) 

(sarrbous) 

(\ lUous) 

(Zotten) 

(papillary) 

(tubular scirrhous) 
(viUous duct) 

Sarcoma 

cj'lmdromatosum 

caremomatodes 

intracanabculare 

pbjUodes 

deaduo- celtulare 

(coUoid) 

(ah eolar) 

(papdlary) 

(cybnder cell) 

(adeno- ) 

(carcino- ) 

(adeno- myxo- ) 

(adeno- cysto- ) 
(embryonal adeno- ) 
(cysto- papilliferum) 
cysto- phyliodes 
Epitheboma 
canabculare 
mtracanabculare 
(chonon) 

(colloid) 

(endocystic) 

(cy bnder cell papdlary ) 
(cbono- ) 

(placenta) 

(simple adenoid) 

Struma 

bpomatodes 

bpomatodes aberrata rens 
(heterotopes hyper- 
nephroma) 
ovaru 
Strums 
suprarenabs 
bpomatose supra- 
renah 
Cystoma 
papilliferum 
papdlares 
pseudo papillate 
(papillary) 

(papdlary adeno- ) 

Polyp 

(caremomatous) 

(sarcomatous) 

(epithebomatous) 

Hypemepbroma 

(cortical) 

(medullary) 

(mabgnant) 

Cytoma 

adeno- papilliferum 
adeno- papdbferum polj- 
posum 
(adeno- ) 

Cyst 

(pseudo- papdlary) 
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D« d jQ nwi g 

F iljc I raa m L^ti m 

C rrh ca m t 
I / pi tea 
t d th I m (G U i) 


clisa 
Cyl d m 
Syncyt m 
ScU ml b 
'I th J m 


Chi roma 
(lymph d) 


, ( O^h 
• yntph w 
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f«yth blast ) 

{ h! IjTDpho. ) 


0 d y t m 

( h d 5 

f h d bl t ) 

( b d mya ) 
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(t ! p t t ) 

(t i f t t h m 
h»z I to! > 

( d ft 1 ) 

( p ) 
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(t b 1 g ) 

(t I g «i t go-) 


I p th Ii m 
h U I 
f U ula 
p pH 
lb p p II 
(p pU ry) 

( yst p pillary) 
(sq m Ilj 
(b I U) 

(R t ID 
(m 1 0 -) 

(p pibo n ) 

( p Ih 1 d) 

(in I t ) 

(p gm ted II) 

(sq m U) 

{* ty p dl 11) 
(m I ) 

(ml o- bl l ) 


Ch d m 
m Ig m 


(SeW h gi )( g, 

» m d th 1 a ) 

( gi bl i ) 

P my ) 

(I I gwcut myt ) 

5 m gi I th 

L d th I m 

(m bgti t K ) 

^ t4» mat h m g ) 

d tb h I 
(ps mm ) 

GU t n 
( d th It ) 

^ (h m g» d tb I ) 
C»^ ( dthlul) 

C d th I ma (my I d) 


t so ( 


(dm 1 > 

( pd ffl d) 

(h mify g p d nn J) 
(flat H) 

(sq m II) 

(m 1 ) 


(sq m B> 

( h ai y pi 

Bl l m 
(ep tb b ) 

{ni b o- ) 

M I m 
sa mat dn 
P g I d 
r Igcsehw 1 1 
R d t 1 
H ek b 


myx m t d 

(p sc I ) 

(p t fyi g) 

(P th 1 D 

(*f h ) 

( t U) 

( t luffl ID 

(p dl U) 

( m H p dl 11) 

( man 1 ID 
(my I g g t c U) 
R P dl ID 
(pa t Umy ! g ) 

(fib r ^ 

( 0 -) 

(myx ) 

(fiEV^I 1 ) 
Sn‘*c“i ) 

(myx 1 p > 

(p n soil myx ) 

( o-a )'^ 


( fU bl I ) 

( g I Imj 0-) 
(hb my 0- ) 

(bpo LI t 1 
(my blast ) 

(pl f nn myx ) 
(myxo- t II (J\ 


m) 


(hpo myx ) 
Fp h 


,™ i gi. i 


'(yx m m t d 
Bl t m (myt ) 


n tod 


fpe dym I 
( p dym 1) 

( P dym ) 
(sold) 

W ect ) 

U ly) 

(t I s ect t ) 

( trial) 

(p ) 


Cl m 
(m Ign l) 

(p ra ) ( h r 
t m 1 
(ri t 11) 
(myx ) 


Bl t m 
(gl 

«I l m 
( P f 


nc t 

Lipoma 


t ) 


Lymph ma S coma 
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(1 mi ) (my I d type) (m> 1 v 1 1 t ) 
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LECCOBLASTIC S0BGKOOT— Continued 


snoBLASnc subgroup 


iI>elogenous 

leucemia 

Cytoma (m\elo ) (myelo- 
blastoma) 

Blastema 

(myelo-) 

(erythro myelo ) 


Leuccima 

(myeloid) 

(myelogenous) 

Myeloma 

Myeloma sarcomatodes 


Myoma 
sarcomatodes 
malignum 
lew sarcomatodes 
rhabdo mabgnum 
leio- mabgnum 
(malignant lew ) 
Sarcoma 

myo- stnacellularc 
fuso cellularc 


Sarcoma 
(oat cell) 

(spindle cell) (maltg 
lew- my oma) 

(myo ) 

(rhabdo- ) 

(rhabdo myo ) 
(lew- myo- ) 

(m\o blastic) 
(adeno m\o ) 


IMIPHOBLISTIC SCBGPOOP 


I vmphoma 
sarcomatodes 
(leucemic) 

(aleucemic) 

(mahgnant) 

(lyanphatic leucemic) 
(leucemic) (lymphatic 
type) 

Lyanphome 

gangUonaine anemique 
Sarcoma 
lymphadenoides 
lymphomatodes 
lymphaticum 
(lyanpho ) 

(large cell lympho- ) 
(malignant lympho- ) 
(lympho- blastic) 
Cytoma 

(mahgnant lyanph) 


Ci'toma 

(malignant ly mpho ) 
(leuco- ) 

Blastoma (Ivmpbo ) 
Leucemia 
(lymphatic) 

(pseudo- ) 

Hodgkm’s 

disease 

sarcoma 

granulomatosis lyanphoma 
Ly mphosarcomatosis 
Leucosarcomatosis 
Lympho granuloma 
(Hodgkin’s disease) 
Adema (aleuceimc) 
Sarcomatosis (ly mpho ) 
Adenoma (mahgnant 
aleucemic lymph) 


ODONTOBLASTIC SUBGROUP 

r pithelioma Adamantinoma 

adamantinum cysticum (mahgnant) 


ANOIOBLASTIC SUBGROUP 


Sarcoma 
(hemangio ) 
(lymphangio- ) 
(pletiform angio ) 
(angio blastic) 
Angioma 
sarcomatodes 
hem- sarcomatodes 


Angioma 

telangiectodes (pro! 
angio II) 
Carcinoma 
telangiectodes 
Angioma 
(sarcomatous) 

Anglo 

teatoblastoma 


There is the third group composed of the 
malignant type of regenerative cells which are 
even more primitive m so far as differentiation 
IS concerned, than those of the second group, 
they grow throughout the tissues and have no 
arrangement charactenstic or suggestive of 
that of any normal tissue It is a group m 
vhich it IS often impossible to say whether the 
cells are ectoblastic, mesoblastic, or endo- 
blastic accordmg to the older classifications 
Many such tumors have been dumped in that 
nondesenpt classification of sarcomas I have, 
for years, thought of these cells as protext- 
ohlasts and have desenbed such tumors as 
protextoblastomas or problastomas Since 
there is no resemblance to normal tissues 
there can be no prefix such as has been used 
for the first and second groups 


Group III (svnomms) (Problastomas) 


Sarcoma 
encephaloidcs 
globocellularc simplex 
globocellulare 
(nuxed) 

(enccolialoidl 


Sarcoma 
(hemorrhagic) 
(lymph glaud) 
(muxed cell) 
(polymorphic cell) 
(round celll 


Sarcoma 
(large round cell) 
(small round cell) 
(large ox al cell) 


Sarcoma 

(hemorrhagic round 
(cysto- ) 

(papillary angio- ) 


In the literature one finds many te 
which are rather nondesenpt, some may 
even be true neoplastic conditions 
where they belong m any classification” 
probably always be open to contention 
w asteful discussion 


Miscellan-eous Tersunology 


Adenoma 

adamantmum 

endothehale 

(lymph) 

(papillary epidermal) 
(psammo cyst-) 

(sarco ) (adenosarcoma ) 
Adema simplex 
Acanthoma (adeno ) 
Angioma (neuropathic) 
Acerv uloma 
Acrochordoma 
Blastoma 
(telralogemc) 
(heterodbthoDous) 
(hamarto } 

(chordo ) 

\ 


Blastoma 
fsympatho ) 

(terato- ) 

(disphylhc terato ) 
(monophy Ihc terato- 
(Adami) 
Bidermoma 
Callositas (Tyeloma) 
Collonema (hpoma 
myxomatodcs) 
Chordoma 
Collonema 
Chx us 

Cholesteatoma 
Chromatophororaa 
Choroida oculi 
Chonstoma 
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(m 1) 

( fv ) 

(bi t 6) 
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W Itrb* 
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a'lf 
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fib maUcMm t d 
d (b k m 
Ip m ( d 
(xa tb laas ) 

X d mu pgn ( tun 


It seems reasonable to consider all dermoids 
and teratomas as polycytomas or polyblast 
omas depending upon the morphological 


charactcnstics of the cells At least these two 
terms would designate whether or not they 
were maL^nant or benign 


mbty m 
(b htb 
b g nnin 1 


( 6 
( y t 

mi) 



) 
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t L CYTOMIS 


{ p tad ) (Adami) 
P rm d 
Cy t (d tn d) 
Lnibr> nv 
fb m (t rat m t 
P lyp (mued t id ) 


) 


ror practical dia<»nostic prognostic and 
therapeutic purposes only three word are 
essential cytomas blastemas and pro 
blastomas provided we adhere to the defini 
tion# which have been stated The first is 
benibn— does not metastasize but grows « 
pansively the two last grow jnvasivriy and 
metastasize The first group requires local 
removal and the second and third groups re 
quire radical removal 
Prognosis m all is dependent upon at least 
seventeen known factors the type of neo 
plasm the size of the growth aaatoioical 
location presence or absence of lymph nodal 
involvement and metastasis fixation of the 
growth renal and cardiac efDaency presence 
or absence of aaetma ageof the host duration 
of the disease direction of growth presenceor 
absence of loss of weight presence or absence 
of cellular dilTerentiation lymphocytic infd 
tration fibrosis and hyahnization and 
finally upon the extent of the destruction 
produced by thet'ipy 
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NEWER DE^^ELOPAIENTS IN X-RAY THERAPY OF CANCER’ 

RA.LPH E HEREXDEEN, AI D , Xfw \ork 


T he expression “deep roentgen thtrapj ” 
means to most of us the treatment 
almost exclusively of neoplasms Prob- 
ablj not more than 15 per cent of the so called 
deep roentgen-ray treatments are gixen for 
other diseases To name the processes in 
vhich deep roentgen-ray therapy seems mdi- 
cated, and has been or is bemg employed, 
would be to enumerate practically all of the 
benign or malignant neoplastic processes, and 
the allied diseases This great group accounts 
lor probably 80 to 90 per cent of all deep 
roentgen-ray treatments the remaining 10 to 
20 per cent consisting, of course, in the treat- 
ment of a vanety of inflammatory processes 
and glandular diseases 
How ever, it is quite true, that the use of the 
roentgen-ray has been extended inth notable 
advancement in this latter field, during the 
last few } ears, and it appears that a new chap- 
ter on the effect of various amounts of the 
roentgen-raj s on deranged or altered gland 
function has been opened 
Roentgenologists and others who have had 
an opportunit}’’ of observnng the effect of vari- 
ous doses of roentgen-ra} s on certain ductless 
glands are impressed with the defimte and 
often quite startling changes produced, and 
wnthout much play of the imagination, vnsual- 
ize a wider and more scientific application of 
roentgen-rays for the numerous conditions di- 
rectly and indirectly resulting from derange- 
ments of the endocrine system 

The extent to w hich the abuses of roentgen- 
rays occur in this field, as also in the treat- 
ment of neoplasms, is difficult to estimate 
The dangers of irreparable damage bemg done 
m its use for the stimulation or depression of 
ovarian, thjToid, and other gland function, 
and in its imcontrolled apphcation to produce 
abortions, and in its use in goiters and utenne 
myofibromata in j oung adults, not to mention 
numerous other conditions, should be kept in 
mind constantlj bv those responsible for the 
exposures The need for greater care in its use 
in this field than in tliat of cancer is obvnous 

m the Cancc. S>m[x>«tium CImicnl Congrc>s of the 


It is behev ed, how ever, that tlie surface has 
been barely scratched in the apphcation of 
roentgen-ra}’'s in the treatment of acute and 
chronic inflammations and diseases associated 
with derangement of ductless glands 

To those roentgenologists w ho hav e had an 
opportumty of foUownng and exanumng tlie 
same patients over a penod of many years fol- 
lowing roentgen-ray therapy, there comes an 
appreciation of the late or remote roentgen- 
ra}' effects, and the v arious manifestations of 
irradiation, some of which are confused with 
other disease processes, and a conservative 
rational attitude toward roentgen-ra} s and 
their usefulness in the treatment of disease, 
w'hich IS lacking in the surgeon or internist 
whose observations are more limited and 
casual 

It should not be concluded howev'er, that 
the vnews of roentgenologists regarding the 
value and limitations of roentgen-ray therapy 
have cr} staUized, or that they behev'e it has 
come to occupy a definite or hrmted position in 
physical therapy, or that standardized meth- 
ods of adrmnistering doses except in a -very few 
diseases hav e been adopted to date It is ob- 
vious that as the nature and etiology of can- 
cer remams obscure, many theones wall be ad- 
vanced in support of the different methods 
and dosages employed m the treatment of this 
great vanety of diseases Hardly a year passes 
without a new technique or method of admin- 
istenng a dose of roentgen-ray being advo- 
cated in the treatment of cancer 

We hav e the fractionated dose method, 1 e , 
small doses of heav'ily filtered high v'ol’tafe 
roentgen-rays given frequently ov er a lono- pe- 
riod of time By this method three or four times 
as much radiation can be given to the tumor 
wnthout unmediate evidence of damage to the 
skin as ma} be admimstered at a smgle expo- 
sure The critics of this method state that al- 
though It IS true that the skin stands this treat- 
ment v ery w ell, so does the cancer In France 
and elsewhere Regaud’s theor} of “mother 
and daughter cells” is used in support of 

VnErican CoUt^sc of Surgeons New Vork October igj, 
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this and similar methods of prolonged radi 
ation Advocates of such methods behev c can 
cer cells are more susceptible during the stages 
of dmsion and that b> irradiating the tumor 
ov er a prolonged period of tune mother and 
daughter cells are more apt to be expos d at 
the time of greatest susceptibility The et 
ponents of the massive dose methods state 
that although this may be true they prefer to 
employ a do«e heavy enough to knock out the 
mother cellso that it will nothaveanj dau h 
ter* So there was the massive dose method 
emplojed largely in Germany by Seitz and 
Wintz and others But a j ear or two after the 
publication of descnptions of the method and 
technique of administering what was termed 
the caranoma dose w'hich varied around 
100 or no per cent of an eiythema dose re 
ports appeared in the literature indicating 
that the results were not as desirable or favor 
able as the earlier articles indicated In man> 
patients areas of destruction of normal tissue 
occurred following slowlj the development of 
obliterative endartentis m others the tumors 
recurred and grew into or through structures 
undergoing fibrotic changes induced b) the 

ray 

Another interesting variation is the satura 
tion technique invented b> lungeiy but en 
thusiastically developed b> Pfahler and a 
large Philadelphia group This is based on the 
theory of quantitative loss of biological cITetl 
of radiation with succes ive da>s An expo 
Ual curv e was built up on the law of mass 
reactions which is theoretical but which thi 
group claims works According to this 
theorj the total effect of a high voltage single 
do e is lost m 8 weeks The curve would indi 


tolerate all this radiation doubtless the tuiror 
can too without ill effects () the exponential 
curve IS theoretical (s) the sltn may fereaL 
downbadl> later if the patient survives anl 
(4) It takes a great deal of tim and tronb'e 
and tube energy and if unbound is over 
expensive 

For irradiation therapj to survive and 
progress it is imperative that the pan and 
suffering incident to and resulting from the u e 
of radium and roentgen raj s be minimized to 
a pomt consistent with the best result reason 
ably to be expected For a patient to succumb 
to the effects of heavj irradiation after months 
of pain sleepiessnes> lack of appetite pro 
grcssive loss of weight weakness and care ol 
a foul sloughing necrotic area rcsultin from 
a determined effort to cure throu h imroedi 
ate total destruction of the cancer does not 
seem to me to be a desirable alternative 

Because such a large percentage ol the pa 
tients who reach the radiologi t are sent with 
the diagnosis of inoperable caranoma it 
seems that there should be some cffectn e mid 
die ground between these extremes in roenl 
gen ray dosage This has been our belief for 
many years and on this is based the method 
largely employed at the Memorial Hospital 

To give the impression however that we 
see no value in the heavy doses or in the pro 
longed fractionated method is not out witen 
tion but we do hold that none of them mdud 
ing our own should be applied m a routine 
manner to all cases It rather appears to us 
that prolonged Iractionaled or better it 
peated moderate dos s are more scientific in 
pnnaplc than the surgical or mechanical view 
of iQimediate total gross destruction throu h 


cate 

75 p c t 3I P rs U 1 4 d y 
50 per t P rs t t d y 
< per t I pers t «t j d « 

5 p t n« ly flat Jio I ni n — 1 3 d y 
lollowmg this reasoning they add 50 per 
cent more of the onginal skin toleration do c 
at the end of a weeks 75 per cent after 4 
weeks (actually they add small r percentages 
at closer interval ) maintaining a total of 
from aoQ to 500 per cent ov r a period of Ibe 

lieve a month . , . 

The opponents of this procedure of whom 
there are many say that (t) if the sUn can 


massive doses 

The degree of tumor susceptibility vanes to 
sudt an extent in certain individual that the 
adnunistration of the roentgen ray dose must 
be gmded by tbe same pTiwaplv that ate fol 
Jov ed by the clinician who in the treatment of 
a cardiac le ion or syphilis to u>c a roa h ex 
ample vanes the dose of digitalis or the drug 
known to be of palliative or curative value as 
indicated by the response of each individual 
patient to the med cation The clinician 
knows with 1 fair degree of accuracy what the 
effect of a certain dose of strychnine or digi 
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tabs will be on the heart and pulse rate The 
roentgenologist knows what the effect of a 
certain e'^posure to the roentgen-ray will be on 
the skin and subcutaneous tissues He knows 
also that m general, carcinomata are more 
resistant than sarcomata, but that many ex- 
ceptions occur in both groups Cellular, vas- 
cular, embryonal tumors, those most malig- 
nant from the histological ^^ew are most radio- 
sensiti\e, while avascular tumors composed of 
adult types of cells, with much connective tis- 
sue stroma are generally resistant 

But It frequently happens that the roent- 
genologist IS not supphed with a description ot 
the gross anatomj'^ or histological structure of 
the tumor, and when this information is lack- 
ing and unobtainable, as so often happens, and 
when it ;s impossible to deterrmne the vascu- 
larity of a tumor and the amount of connec- 
bN e tissue stroma or the character and variety 
of numerous cellular elements, the radiologist 
must rely on test doses to determine the de- 
gree of radiosensitmty Heai'>’ doses given to 
sensitn e vascular tumors have been followed 
by a rapid breaking dow n of the tumor wnth 
death of the patient resulting from toxremia 
and haemorrhage 

I had intended to devote some space to 
technique, with diagrams show mg methods of 
deluenng definite quantities to tumors situ- 
ated deep in the abdomen or pehns, and also 
to discuss the statistics giving results of the 
roentgen-ray treatment of \anous groups of 
tumors On second thought, however, I de- 
cided that the technical or physical side of 
roentgen-ray therapy^ would interest only’^ ra- 
diologists, and as for statistics, I share the be- 
lief with others that they'' frequently', in cancer 
w ork, demonstrate more the lack of know ledge 
of the disease which exists than our skill in its 
treatment 

That the surgeon may \nsuahze clearly the 
present status of deep roentgen-ray therapy , 
reliable statistics are sought, and w ould be of 
inestimable value, but it must be confessed 
that the staPstics which deal with the results 
of deep roentgen-rav therapy only' are not ex- 
tremely few m number, but in most instances 
are found to be, on close scrutiny and careful 
analysis, of but little value The only statis- 
tics of \alue are those showing results where 


deep roentgen-ray therapy' has been employ ed 
along with, or as an adjunct to, radium or sur- 
gery, or both Furthermore, the only statis- 
tics comparing irradiation results w ith straight 
surgical results m pnmary operable tumors 
deal with carcinoma of the cervix uteri, most 
of w'hich show the supenonty' of radium com- 
bined with roentgen-ray oa er surgery' 

Those of us w'ho repeatedly' see immediate 
and remote effects of the roentgen-ray on cer- 
tain ty'pes of inoperable and inaccessible tu- 
mors find it difficult to restrain our impatience 
with the delay' w ith w hich irradiation therapy' 
IS accepted as the method of choice in the 
treatment of certain groups of so called pri- 
mary operable tumors 

That there is sufficient endence m the 
roentgen-ray chnics throughout the country 
to indicate the superiority' of radiation therapy 
m the treatment of certain groups of tumors is 
mdicated by the case reports w hich appear m 
the literature from time to time, and I believe 
that funds should be obtained by' the Ameri- 
can Roentgen Ray' Society' and the American 
College of Surgeons for the purpose of collect- 
mg such data, with the object of ha\nng avail- 
able in time sufficient mformation from which 
authentic and reliable statistical reports could 
be prepared for pubhcation The Amencan 
College of Surgeons through the Registry* for 
Bone Tumors has accomphshed a piece ofedu- 
cational work which should be a stimulus for 
similar undertakings along corresponding Imes 
in other fields 

However I would like to emphasize the fact 
which is commonly accepted, regardless ol the 
chaotic state in which the question of selection 
of dosage appears to be, and the lack of reli- 
able statistics, that in the treatment of pri- 
mary' inoperable carcmoma, recurrences and 
metastases, no other agent so universally at 
our disposal offers the degree of palliation ob- 
ffiined through the judicious use of X-rais 
The degree of palliation often is difficult to de- 
termine and an opmion can be formed onh 
by a companson of the patient’s condition be'- 
fore and after treatments often months after 
and a thorough knowledge of the character 
and extent of the process m each gii en case 

In the treatment of primary operable car- 
cmoma internists and surgeons who ha-v e had 
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an opportunilj of comparin the re ults oh 
tamed through the use of radium or roentgen 
rajs alone or combined with surgeij now 
look upon these agents as occup>nng a definite 
and indispensable place Some radiologists 
and surgeons like to employ radium for its 
local destructive effect on the tumor and sui 
ger> later to remove necrotic tissue Deep 
roentgen ray therapy to the tumor surround 
ing tissue and lymphatic areas now so fre 
quently precedes and follows this procedure 
that It appears that those responsible for its 
u e are conv meed that the percentage of curft> 
thereby is v ery del nitely increased 
Any adv ance lately achiev ed m deep roent 
gen ray therapy would hardly hivebeen pos 
sible without the co-operation of the manufac 
turers of the modern \ ray machines and 
tubes under the leadership of such scientists 
as CooUdge Great credit must also be given 
tophysici ts such as Sheerer whose untimely 
death resulted m the loss of one who was 
looked upon as the leader of this group of non 
medical workers whose contributions have 
been of such great value Their efforts are 
largely responsible not only for numerous im 
provements m apparatus measuring instm 
ments anti technique of treatment but for 
finally standardizing a method of determining 
a unit of dosage expressed in terms which 
mean regardless of apparatus and tubes a 
definite known quantity Through the eflorls 
of Failla and other physicists and committees 
of the roentgen ray societies the Bureau of 
Standard at \\ ashin^ton is able to furnish all 
roentgen ray laboratories with the details and 
specifications required for measuring \ radia 
tion m order to obtain what has been inter 
nationally accepted as an amount of radniion 
designated as the R unit 
But of all those w hose help has been of most 
value that of a pathologist hwing standsoul 
prominently "Ihrough his observations on 
the action of radiation on tumors the medical 
profession has had its attention directed rc 
{leatcilly through numerous publications and 
lecture to the possibility of the benefits to be 
obtained through its use m the treatment of 
cancer and it i believed that no other single 
individual has done as much to aid m the ad 
vancement of deep roentgen ray therapy 


But m spite of the help availnblc md the 
knowledge accumulated it must be confessed 
that even among those re arded as authon 
ties there is still great divergence of views 
concerning the best method of emplovin an 
a^^nt capable of doing so much good or so 
much damage Some of the reasons for this 
appear to be that frequently those who know 
most about cancer know least about physics 
while those who appear to have a profound 
know ledge of phy sics hav e only an elementary 
knowledge of neoplastic diseases biow that it 
IS possible to deliv er quite accurately a definite 
quantity of roentgen ray to a tumor and its 
surroundings regardless of depth and location 
and since there is no longer any uncertainty 
regarding the amount of radiation absotbel 
by the skm and each succeeding centimeter of 
tissue beneath it some roentgenologists who 
appear to be better physicists than physicians 
are constantly in search of a fixed dose for ccr 
tain groups of tumors There is not anilptob 
ably never will be a standardized carcinoma 
dose It may be that some lime in the future 
there w ill be av ailable some sort of a biolotncal 
index or guide for the railiolo isl m the selec 
tion of a certain dose but there is no indica 
lion now that such a hope will be tealucti 

Tlie tan^jible evidence of the present status 
of deep roentgen ray therapy through which 
comparison may be made with the past lies 
in the development of machines tubes and 
instruments for accurately measuring their 
output and the delinition of a fixed quantity 
of radiation known as the R unit with a 
consequent improvement in the technique of 
admim tenng the dose sclectc i The latest 
development in thi fcldi the installation of 
an apparatus at the Memorial Hosp tal capabl 
of producing \ rays at a voltage close 1 
I oooooo 

To hold the v lew or express the opinion that 
nothing new in radiation effects can be ex 
pected through the application of \ rays pro 
duced by such an apparatus on the basis that 
through the use of more penetrating rays of 
shorter wave length that i the 7 rays of ra 
dium clinicians and pathologists have been 
familiar for years with the changes an 1 effects 
nsuUing therefrom would be unsound ani 
illo"ican can c f the I ITcrcnccs m inicnsitv 
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of the radiation dose possible wnth such high 
^oltages Although the radiation produced 
mth such a machine is not as penetrating as 
the /-rays of radium it is considerably more 
penetrating than radiation produced at 200,- 
000 volts 1 here is little doubt that the effects 
of radiation \ary vnth the intensity of the 
dose A dose given in 3 daj^s v ould hardly be 
expected to produce the efiects obtained by 
the same dose given in 3 hours or in 30 min- 
utes With this machine it is possible to give 
a dose m 45 minutes, •\\hich uith a 4 gram 
radium element pack requires many hours 


However, to conclude, the success or failure 
of deep roentgen-ray therapj' m each case 
should be ascribed not so much to the specific 
action of roentgen-rays as to the judgment 
exercised by the radiologist m selection of the 
dose and method of administering it It is 
obx'ious that this judgment results from the 
knowledge possessed concerning the disease in 
each patient and the effect of certain doses on 
such processes w hich is obtained largely as a 
result of experience and through w hich comes 
a realization of one s ow n limitations and the 
limitations of deep roentgen-ray therapx 
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T he subject of arthntis is one which, in 
some of Its phases, is of interest not 
only to the internist but to surgeons as 
ivell and especially to orthopedic surgeons 
I do not know w^hether you are aware of 
the extent to which general interest m arthri- 
tis has grown Statistics show that it is the 
disease constituting the greatest sociologic 
burden which society bears, even surpassing 
tuberculosis, but only recently has the public, 
lay^ and medical, become cogmzant of this 
fact Ikluch remains to be done in the way of 
arousing adequate recognition of the problem 
of arthntis but it is fair to say that never 
heretofore has so much attention and effort 
been directed to it as at the present time 
There are two chief reasons why interest in 
this subject has grown apace The first is 
the demands of insurance agencies that some- 
thing be done about the rax ages from arthntis, 
the second is the wider angled studies of 
arthntis, recently^ going fonvard, which re- 
veal that the disease is not only of surpassing 
interest but one for which a great deal can be 
done Treatment of arthntics in the past 
has had to do almost exclusuely with the 
particular lines of training and interest of the 
gixen observer and it is not surprising there- 
fore that the results of therapy have been so 

^Presented before the Oiaical Consress of tfcc"\mcncan 


often disappointing In order to place before 
you the light in which the Amencan Com- 
mittee for the Control of Rheumatism xnews 
chronic arthritis, let me here cite briefly part 
of its concept as to the general nature of this 
protean disease 

“The Committee conceives of the disease 
as a generalized disease wuth joint manifesta- 
tions Certain prodromes may be recog- 
nized and It IS of vital importance that they 
be recognized It is the opimon of the Com- 
mittee that at the present time no single in- 
fectious agent or completely defined dietary^ 
deficiency or metabolic disorder has been 
conclusiv ely showm to be the sole cause of 
these disorders The Comrmttee inclines to 
the belief that any one of these factors, or 
certain combinations of these factors, under 
appropriate circumstances, may^ basicallv 
underlie the onset of the disease ” 

I think it important to tell y ou thus of the 
views of others who have studied this problem 
closely, so that you will not feel, that in 
what I have to say', I am expressing radical 
opimons and conclusions of my own 

Let me add at this point that in addition 
to the interest now being aroused in arthritis 
an increasing amount of interest is also bein<^ 
aroused toward the physiology of bone As 
College ot New io k Octob- i ,6 i,,. 
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an opjx)rtunit> of comparinj the results ob 
tain^ through the use of radium or roentgen 
ra>s alone or combined uilh surger> now 
look upon these agents asorcup>ing a definite 
and indispensable place Some radiolt^ls 
and surgeons like to emploj radium for its 
local <Iestructi\ e effect on the tumor and sur 
gerj later to remo\t. necrotic tissue Deep 
roentgen ra\ therapj to the tumor surround 
ing tissue and lymphatic areas now so fre 
quently precedes and follows this procedure 
that It appears that those responsible for its 
use arc convnncefl that the percentage of cures 
thereby is very definitely increased 
Any adiince lately achiesed in deep roenl 
gen my therapy avould hardly haeebcenpos 
sible nithout the co-operation of the manufac 
turers of the modern \ ray machines and 
tubes under the leadership of such scientists 
as Coolidge Great credit must also be given 
tophvsicists such as Sheerer u hose untimely 
death resulted in the loss of one who was 
looked upon as the leader of this group of non 
medical workers whose contributions have 
been of such great value Their efforts arc 
largely responsible not only for numerous im 
provements in apparatus measuring mstru 
ments and technique of treatment but for 
finally standardizing a method of determining 
a unit of dosage expressed in terms which 
mean regardless of apparatus and tubes a 
definite known quantity Through the efforts 
of Failla and otherphysici ts and committees 
of the roentgen ray societies the Bureau of 
Stantlar I at W ashmglon is able to furnish ill 
roentgen ray laboratories with the details and 
specifications required for measuring \ radia 
lion in order to obtain what has been inter 
nationally accepted a an amount of radiation 
icsignated as the K unit 
But of all those whose help has been of mo t 
value that of a patbologi t L> mg stand out 
prominently through his observations on 
the action of radiation on tumors the medical 
profession has had its attention directed rc 
pcatedly through numerous publications and 
lectures to the possibility of the benefits to be 
obtaine 1 through its use m the treatment of 
cancer and it i beUeved that no other single 
indiv 1 lual has done as much to aid m the a I 
vauccmcnl of dc p roentgen rav thtrapv 


But m spite of the help available and the 
knowledge accumulated it must be confes ed 
that even among those regarded as aulhori 
ties there is still great divergence of views 
concerning the best method of employing an 
agent capable of tloing so much good or so 
much damage Some of the reasons for this 
appear to be that frequently those who know 
most about cancer know least about phvsics 
while those who appear to have a profound 
knowledge of physics hav e only an elementary 
knowledge of neoplastic diseases Ivow that it 
IS possible to deliv er quite accurately a definite 
quantity of roentgen ray to a tumor and its 
surroundings rej ardless of depth and location 
and since there is no longer any uncertainly 
regardin the amount of radiation absarbed 
by the skin and each succeeding centimeter of 
tissue beneath it some roentgenologi ts who 
appear to be better physici ts than physicians 
are constantly m search of a fwed dose for cer 
tain groups of tumors There is not andprob 
ably never will be a standardized carcinoma 
dose It may be that some time in the future 
there will be av ailable some sort of a biological 
index or guide for the radiologist m the selec 
lion of a certain dose but there is no inihca 
lion now that such a hope will be realized 
The tangible evidence of the pre ent statu 
of <lcep roentgen ray therapy throu h which 
comparison may be made with the past he 
m the development of machines tubes an I 
instruments for accurately measuring their 
output and the definition of a f xctl quantity 
of radiation known as the R unit with a 
consequent improvement in the technique of 
admini tering the dose sckctcl The latest 
levclopment vn thi fcld is the installation of 
an apparatus at the Memorial Ho pital capnb c 
of producing \ ra\s at a voltage close to 
oooooo 

To hohf the view or express the opinion that 
nothing new in radiation effects can be cx 
pected through the application of \ rav s pro 
duced by such an apparatus on the basis that 
through the use of more penetrating rays o< 
shorter wave length that is the r raysof n 
dium clinicians and path legists have been 
familiar for years with the changes and effects 
resulting th refrom v ould be unsoun 1 an i 
ill) leal! ail nf Ihe 1 IT rincesin mten ity 
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ology, that is to say, the deviations of physi- 
ology which are responsible for the actual 
phenomena of the disease The interesting 
chain which investigative work has welded 
cannot be given in detail Suffice it that 
an important fundamental feature of this 
djmamic pathology is revealed in the fact 
that arthntics at the periphery show a 
temperature which runs from 2 to 3 degrees 
centigrade lower as measured by the thermo- 
couple, than it does in normal persons The 
cold hands and feet of arthntics have long 
been recognized, but the true explanation is 
only now forthcommg Exposure of arthntics 
to environmental cold shovs that vhereas 
the mitial penpheral temperature is lower, 
the subsequent fall of temperature is also less 
Upon the return of the subject to room tem- 
perature, the rise of the lowered penpheral 
temperature is also slower and less than with 
normals This constitutes a condition ap- 
proaching ngidity of the finer vascular sj stem 
of the penphery because it is known that, 
other things bemg equal, the temperature in 
a part is a function of the blood flow through 
It Agam, direct observation of the capillanes 
under the microscope shows them to be more 
or less closed, or at least empty, in the arthn- 
tic Measures which benefit the patient sub- 
jectively, such as heat, massage, exercise, 
coffee, aspinn, and the like, are seen to open 
up these capillary beds and to induce a blood 
flow approximating normality Agam, if the 
red cell count of the penphery be meticulously 
obsen'^ed, there will be found a difference, 
namely, a lowered count, in the blood first 
issumg as compared with later issuing blood 
This IS the reverse of the normal relationship 
It thus appears that the rheumatoid sjm- 
drome is accompamed bj a disturbance of 
penpheral blood flow in the finer vessels sug- 
gestive of vasoconstnction It should, there- 
fore, be possible to induce something of the 
phenomena of arthntis by experimental inter- 
ference wnth the blood flow in laboratory 
animals This has, indeed, proved to be the 
case and bj’- hgating the vessels of the patella 
in dogs, marked bony overgrowth can be 
induced in periods varjnng from 4 to pmonths, 
as the work of Wollenberg ^and of the writer 
and his associates has showm Attention should 


also be called to the influence of sympathec- 
tomy, as adxocatedby the Mayo Chmc, for a 
small number of cases This further illus- 
trates the involvement of the nervous S3^stem 
inproductionof the disease, already recogmzed 
in the Charcot joints of tabes and synngo- 
myeha 

Attention must now be turned to another 
senes of observations bearing at once on 
etiology', pathology, and therapy The wnter 
has recognized for many years the relation of 
certain gastro-intestinal deviations, as de- 
termined by the X-ray as well as the impor- 
tance of ffietetics to many cases of the 
arthritic s^mdrome Recent w ork of Rowlands 
and others has shown that these gastro- 
intestinal devnations can be closely simulated 
in dogs fed upon a certam ration low in 
vitamin B and accompamed by a large intake 
of carbohydrate Furthermore, these devia- 
tions return toward normal with correction of 
the dietary These abnormahties exist equally 
in both types of arthntis among humans, and 
Fletcher has recently shown that with correc- 
tion of the dietary the abnormal X-ray pic- 
ture in them returns toward or to normal, 
precisely as it does m experimental an im als 
The devnations m thegastro-mtestmal tractare 
m the direction of elongation, dilatation, re- 
duphcation of the bowel, achlorhydna, leth- 
argy of the gall bladder, and even general 
visceroptosis In tins situation can be seen 
some of the influence of faulty body posture 
which, itself, induces or permits mal-position 
of the thoracic and abdommal vuscera Faulty 
body posture also results from such mal posi- 
tion and so contributes to a vncious cycle 
There is here obviously a senes of observ ations 
whosephilosophicandtherapeuticimpbcations 
are far reachmg It may be said that the 
hitherto current, and sometimes narrow, con- 
ception of the etiology of arthntis becomes 
merged m a wader outlook of sigmficance basal 
not only to arthntis but to many associated 
conditions as well, e g, to dogmatize as to 
the exclusive domination of focal infection in 
this field, in the ordmary sense of the word, 
IS to fail to see the problem whole and, above 
all, to fail to bnng to bear proper therapy 
Obsenmtions complementary to the afore- 
mentioned Imes of reasonmg are to be seen, 
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surgeons >ou have long given constructive 
thought to the osseous sj stem of thebody but 
medical men at large and perhaps internists 
in particular have too long regarded the 
bon> skeleton as on]} arackonvvhichtohang 
a fen aids to hcomotion and ei en an occa 
sional cloak of ignorance Modern appreaa 
tion of the role pla>ed by the osseous s>5ten) 
emphasizes tbefact that t^s ti sue is concerned 
in fundamental processes of the econom) 
name!} the blood forming activities and cal 
cium metabobsm and that the e in turn are 
conditioned by the anatomical phj siolo^icaf 
andpatholo ical relationshipsof the particular 
bones concerned It seems to me important 
to stress this point because the questions of 
bonj pathology and calcium metabolism are 
intimately tied up vvith the problem of ar 
thntis Appreciation of the importance of the 
osseous system males it easier to understand 
the necessity for an open minded approach 
to the broad problem of rheumatoid disability 
In the limited time at my disposal there 
will be opportunity to review only hastily 
some of the essential lines of reasoning which 
determine our present concept of the disease 
and the therapy secondary to it One of the 
interesting facts which recent studies have 
brought out is the marked influence of bored 
ity in the production of arthritis This does 
not mc-an that the disease is inherited per se 
but It docs mean that the background upon 
which the disease is implanted is definitely 
inhented in about 50 per cent of all cases On 
the basis of this it is not difTicult to under 
stand the emphasis which the Boston ortho 
pedists particularly 0 good have placed 
upon the significance 0/ bod} build in pro 
disposing certain individual to varl arthniis 
As will appear later itisprctt} clear that the 
nervous sjstcm is definitely caught up in the 
mechanism of the disease and it is therefore 
not surpn mg to find that fatigue is a factor 
in etiology and by the same token re I 
becomes a factor tn recovery This equalioo 
has long failed of adequate recogmtion 
Enough has been said perhaps to suggest that 
the etiolog} of atthntis is thus varied and not 
dependent upon one factor such as focal 
infection alone Emphasis has properly been 
placed upon focal infection in the production 


of many forms of disease but it 1 also plain 
that Its influence has often been over tated 
and that m an} event one must look for the 
sod and conditions on and under which it be 
comes operative The world is peopled with 
persons harbonng abscessed feefh who have 
neither arthntis nor other demonstrable 
nialad}r The influence of infections of v anous 
kinds however is vet} clear cut in precipi 
tating a certain proportion of cases of arthn 
tis Many organisms can initiate the disease 
but It IS probable that the streptococcus is 
the most frequent offender thou h no sm Ic 
strain pre empts as y et the chief rfile in tho e 
cases which are of infectious etiology 

It IS necessary at this point to stress the 
fact that the Amencan Committee for the 
Control of Rheumati m recognizes two chief 
va^etle^ of arthritis namely atrophic and 
hypertrophic The former affects people at 
or below mid life and is chara tcnzecl by 
destruction of the joint cartilae.e by over 
growth of a synovial pannus together with a 
form of granulation tissue springing from the 
shaft which destroy s the joint cartiJag equally 
from below The pannus leads to adhesions 
these lead to Jimited motion and thegranula 
tion tissue between the adjacent bones leads to 
bony ankylosis The second great vanetyis 
hypertrophic arthritis affecting people mostly 
beyond mid life and characterized prunanly 
by a degeneration of the joint cartilage which 
leaves the bony ends exposed leading to the 
high poll h from fnction of them known as 
ebumation True bonv union rarely takes 
place in this type There is hoi ever over 
growth of bone at the margins of the joint 
and the trabecule of the shaft and head 
undergo at the same time a decalcification 
which leads to deformities from weight bear 
mg and pressure 

Both types of arthritis however are def 
milcly systemic in nature and the bony 
tissues are often caught up only incidentally 
to the march of the disease as a whole Many 
persons who suffer great invahdisnv from 
the arthntic syndrome have nevertheless 
very little true arthritis 

\ significant recent ad ance in our under 
standing of arthritis springs from an increas 
ing know ledge of the so called dynamic path 
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Fig I Division of the brain into (a) Mtal and W Spostic The Mt^ 

areas are concerned during the immediate post-traumatic phase The gnostic areas 
not essential to life, but of great importance to econoimc 
the former, fatal, to the latter, lea\e eaidence of mental and ph>-sical di=abihtj 


p[^to supply adequate oxygen, and in this cir- 
^cumstance the “gnostic” areas suffer pn- 
j^PpHanly and most severelj’’, not only because 
dji^ey are at the moment least important, but 
econoCause they receive five times the blood sup- 
jjj ^iy of the basal cells and are exposed to sur- 
face compression, and are consequently more 
sensitive to proportionate dimmution m ar- 
culating blood ^ olume (ox^^gen) 

As the skuU determines the limitation of 
intracranial volume, and as there can be no 
mcrease in volume by an)'^ of the components 
con tamed therein vuthout an equal vith- 
drawal of one of the factors, the problem of 
treatment of mtracranial injuries resolves it- 
self into attempts to maintain optimal cir- 
culation bj' subtractmg from the cramal con- 
tents a certain ^ olume of the least important 
components 

Thus, if we consider a fixed volume con- 
tainer, such as the skull, filled by three dis- 
tmct ^ olume components (Fig 2) — (a) artenal 
and venous blood, (b) ners ous cellular tissue 
and meninges, and (c) fluid — cerebrospinal, 
mterstitial, and intracellular — it is e\udent 
that if V e mcrease the flmd volume compo- 
nent m the form of oedema, there must be a 
similar decrease in blood volume, and snce 
\ersa, because the tvo fluid components are 
incompressible, and the fixed container un- 
juelding Y hen it is not possible to estabhsh 
compensation between the tvo fluid compo- 
nents over a penod of time there arises the 
\nelding of the third volume mass, 1 e , the 
nenous tissue (atrophj), so that e\entually 


although the normal ratio of the three com- 
ponents has defimtelj' shifted, the total vol- 
ume relationships remain the same 

In terms of clmical experience, this means, 
for instance, that a subdural haemorrhage m- 
troduces a new tumor mass, and, if it occurs 
rapidly, displaces first the excessive venous 
blood, as the mass ^ olume increases IITien 
this compensatorj' factor has been completely 
expressed to its physiological lirmt, cerebro- 
spinal fluid IS likewise eliminated, as the mass 
\ olume of the haematoma increases pressmg 
the brain before it and findmg no resistance 
Spmal pressure is not elevated because there 
has been an equal subtraction for the \ olume 
of the tumor introduced Cerebral function 
has not been interrupted because the relation- 
ships favorable to ample circulation stiU main- 
tain, so long as i olume displacements are 
adequate This is well recognized in the clmi- 
cal picture of a sudden blow, with transient 
unconsaousness followed by a lucid mten al 
and later a return to the unconscious state 
The return of the unconscious state mdicates 
a deficiency in cerebral circulation because 
the hmits of compensation ha\ e been passed, 
and consequently the fresh arterial blood ^ ol- 
ume begms to be dummshed in the finer capil- 
lanes of the cortex in the presence of the ex- 
panding tumor mass With the reduction in 
capillary cuculation, there is a suspension of 
cortical function and the resultant anoxsmia 
nov, gives nse to a rapid tissue oedema 
The same chmcal analogy' may be given for 
tumors of the brain, although they are slow er 
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as already remarked jn the neyver studies 
relating to the field of ph\ ical therapj Lt 
planation of the yalue of massage heat and 
exercise appreciated b> arthntics for thou 
sands of jears is to be seen in the influence 
yv hich these exert upon the y ascular bed The 
corollar> is of course equallj that a disturb 
ance of this yascular bed constitutes part of 
thephj siological deynation in arthritis 

Arthritis thus becomes therefore a y ide 
vndrome dependent upon devnations of 
ph>sioIogy expressing themselves m manj or 
all tissues of the bodj these dependent in 
turn upon a lar^e number of prodromal ind 
prcapititing influences To expect to m 
fluence this varied sjndrome bj any one 
measure of thcrapj be it operitixc phjsto 
therapeutic adrugoravaccine mustappearun 
I hilosophical and clinicali) inadequate to any 
dispassionate observer It should be obvious 
almost bj definition that onij an an le of 
M ion subtenihng these component factors 
can be expected to influence the situation as 
a y hole in any largo series of cases This is 
indeed thcfactandjtjsprimanl> thepurpose 
of the American Committee for the Control 
of Khcumatism to endcayor to educate the 
profession as a yvhole to the importance of 
this outlook 

There IS of course no opportunity here to 
inter into the details of the many factors con 
fributjngto the intelligent thcrapj ofarlhntis 
Such therapy ilepcnd upon \i ualization of 
the hereditary background the frequently 
faulty posture the usually fatigued subject 
the precipitating or aggrayatirife influences of 
localized infections the almost mdcfiniti 
ipportunitic for toxaemia from the gastro 
intestinal tract the particular disturbances 
of the ‘oft tissues in the y\av of anoxarmia the 
correction of these by means of intelligent 
physical therapy the institution of a proper 
dietary and of better function of the aanous 
parts of the gastro intestinal tract as a yiholc 

A balanced dietary in which the vatamins 
ate high and the calories are yielded laigely 
by fat and by protein is probably dtsirablein 
nearly all arthntics In properly selectcl 
cases it becomes neces ary to curtail the 
whole caloric intake in addition and to curtail 
the energy output proportionately by rest in 


bed Postural rehabilitation becomes of great 
importance and the distressing deformities 
which the profession has too often permittcJ 
arc no longer to be excused 

rhe approach to the treatment of each 
type of arthritis is m the minds of many oh 
servers much the same mth the exception of 
the/act fbatmindividual under mid life nho 
are mostly of the atrophic type infection may 
cause greater systemic damage Infection is 
apparently also opentiye though better 
resisted in the older subjects of arthntis hy 
pcrtrophic m type and may not then require 
such surgical radicalism There arc other 
minor differences which there i not f/me ti 
r late but one leading therapeutic corollary 
to division of arthntics into two great group 
IS the fact that jn the atrophic variety some 
motion by the subject of the part involve li 
useful to delay or prevent the bony ankylo is 
which otherwise may arise Rest to a hypir 
trophic joint can be indulged more freefv 
Rest to the individual as a whole howe cr iv 
essential m both types in a high proportion 
of cases and often constitutes the si/uigiian it 
upon which every other form of therapy must 
depend 

There IS nothing m these remarks to justify 
neglect of the important influence of focal 
infections of all ki ids The situation i rather 
one m which the influence of these factors i 
seen to be only part of the problem and often 
secondary to it Indeed it is clear that focal 
infection often arises in consequence ol the 
deviations m the physiology of the tissues 
referred to by virtue of which they bccomt 
easily invaded by bactena Focal infection 
which thus anses may then of course become 
a cause as well as a result In suitably stuJieil 
cases vaccine therapy may be appropnatt 
an 1 necessary but m fairness to arthntics it 
should be given only the emphasis it deserves 
Too many lucrative practices have been built 
up upon the supposed specificity oforgani m \ 
or B tov ard the varied syndrome which suf 
Icnng arthntics present By the same token 
no drugs descrv c to be stressed as a solution 
of this problem If any are to be mcntioncil 
let them be arsenic for its influence upon the 
secondary anxmia so commonly encountercil 
and the salicylates to meet emergencies only 



ECONO:kIIC RE\DJUST:kIEXT FOLLOYTXG HEYD IX'JURIES 


36s 

Circulating Cerebro- 

arterial spinal and 

venous interstitial 



Fig 2 Diagrammatic representation of \ olume rela- brain \ olumes, which deterrmne function and the sumi’al 
tionships within the shuU with i arying displacements of of the bram tissue 

component \ olumes m certam types of cerebral trauma 4, normal, Bj compensated \ olume displacement, C, 
The chnical symptoms are based upon compensation or decompensation mth compression anmmia, D, cerebral 
decompensation between the component \ olume relation- oedema mth compression anaimia, E, cerebral hypenemia 
ships The importance of reducmg the cerebrospinal flmd with cedema, increased mtracramal pressure, F, cerebral 
component is e\ ident, m order to presen e the \ ascular and atrophy , chrome mcrcased mtracramal pressure. 

be controlled by any method now at our dis- undertaken m the presence of increased mtra- 
posal cramal pressure In the past the surgeon has 

Surgical decompression has been afforded escaped the cnticism he merits because of the 
these cases only as a measure of last resort, but unquestioned acceptance b}' the profession 
has f ailed in e^er3 case to benefit the patient In and the laity of the statement that the pa- 
other words, decompression has not succeeded tient died “of a fracture of the skuU ” How- 
where dehydration faded, and the mortality ever, our experience clearty indicates that 
from decompression m this senes is one hun- early decompression accomplishes no thin g 
dred per cent Earlj’- decompression is an un- that dehydration cannot better effect, and 
justified procedure m cases of cerebral trauma, only greatly endangers the patient's cntical 
in my opimon The surgeon only adds insult condition by further cerebral trauma The 
to injury, and does not accomplish as thor- decompression here alluded to is the com- 
oughlyasby dehydration the object for which monly accepted pernicious subtemporal de- 
the decompression was designed Cerebral compression, or decompression o\ er the site of 
hernia, massn e hiemorrhage, and further lac- the fracture It is not to be confused with the 
erahons of the brain are almost constantly orderly and intelligent exploration of the bram 
produced where surgical decompressions are if the signs of an epidural or subdural h-cma- 
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in growth The final compression s>inptoms 
are identical and (he %oIuine reJationships 
similarly disturbed so that unconsaousness 
finally occurs if relief i not at hand In the 
same «aj cerebrospinal fluid Aolume in 
creases in the form of etcessn e spinal flmd or 
actual intracellular oedema thus disturbing 
the arculetory ratio and giving n e to the 
more abrupt dinical picture of stupor MTien 
both \ascular engorgement andcerebralccdema 
occur simultaneous!} intracranial pressure 
nscs and w e rcco nL,e the profound stupor and 
serious in\ oh ement of both the ntaland gnos 
tic areas This is the most frequent t>pe of re 
action in cerebral injuries especiallj when a 
blow has been suffiaentl} severe to produce a 
fracture of the skull with concussion and con 
tusion of the brain In the earl} stages of 
cerebral trauma and compression ihecortical 
capillar} bed yields first to this process giv 
ing a state of stupor or unconsciousness which 
persists until adequate circulation is restored 
The vital centers at the base of the brain 
are well protected by solid masses of white 
matter and receive theic blood supply di 
Tcctl} from the basilar atter} and the circle of 
Willis and their capillar} network is not ex 
posed to the urface compression which occurs 
o cr the cortex during period of generalized 
pressure However as the process of cedeoia 
begins in the cortical layers of the brain a 
sw etling in the brain v olumc occurs with rapid 
continuation of the adema into the basilar 
areas Thus the terminal picture is usuall} 
one of vasomotor failure associated with re 
spiratory irregularity and as oxygen becomes 
IcsS available to the brain due to a failing cir 
culatory pressure and paralysis of the vaso 
motor methamsm the respiratory center fails 
and leaves the intrinsic mechanism of the 
heart to beat on for a fe v moments after all 
other neurologic activity hasci-ased 

If we are to accomplish not only a prolcc 
tion ol the vital centers but an early rc 
establishment of cortical circulation to pro 
Icct the gnostic areas the treatment must be 
vngorousl) directed toi ard complete control 
of the cerebral volume relationship and the 
natjcnt must not be permitted to remain in an 
unconscious slate if U is possible to prevent It 
This means that the diniaan must continue 


the method of treatment notonly tothesati 
faction of the vital centers but must aim to 
ward sufficient return of arculation to pennn 
cortical function as soon as possible follomn 
the injury 

Fortunately the methods now at hand ha\« 
not only yielded a marke 1 reduction in mor 
tahty but hav e been attended by a prompi 
return to consciousness (i a b) Of greatesi 
importance has been the rapid economic re 
adjustment where formerly convalescence 
was slow and the economic readjustment de 
by ed or entirely impossible 

The method of treatment may be sum 
manzed m the statement that every means oi 
subtracting fluid v olume from the cranial cav 
ity has been employed from the earliest pos 
sible moment Fiftv cubic centimeters ol 5c 
per cent glucose is immediately given to the 
patient mtrav enously This aids in the sub 
traction of cerebrospinal fluid and the intra 
cellular fluid of the brain prevents tempo 
ranly further cedema and counteracts shock 
by increasin'^ blood volume wnth resultant 
improvement in blood pressure Complete 
spinal drainage follows to allow further space 
for the necessary blood volume and is re 
peated in 4 to 6 hours if necessao This en 
tails the withdrai al of from 45 to 100 cubic 
centiraeteT> o! clear or Woody pinaJ fluid as 
the case may be Magnesium sulphate or 
other hydra^^ogues are given by mouth or 
rectum to withdraw fluid from the blood 
stream through the intestinal tract as soon as 
the shock period 1 over Fluid intake of 
the patient is restricted to from 20 to 30 total 
ounces of liquid per day for the first jo days 
and the patient is maintained after discharge 
from the hospital on a fluid level of 32 ounces 
for a period of 3 months Thus the factors of 
oedema and fluid volume are restricted to per 
nut the optimal volume of blood circulation 
oxygen content and the preservation of cer 
bral tissue and function in the absence of com 
pression The case w hich hav e not y lelded to 
this method of treatment have been few ani 
have offered insunnounlable probUms such 
as intramedullary hormorrhage in the nci h 
bofhood of the vital centers especially the 
pons or cerebral contusions so extensive that 
the intracellular (edema of the brain coulJ not 
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fol- labor The h3’-drauhc atrophy produced in 
distention of the bladder and renal pelns is 
well recognized The control, therefore, of a 


patients have shown rapid improvement 
lowing cerebral injury and ha^e been free 
from headache loss of imtiatn e, memorj' dis- 
turbance, and mental fatigue so common m 
the former group They ha\ e returned to full 
actn ity in man} cases vithin 3 months of the 
injuiy, vhere formerl} a nine months’ penod 
of disabih W v as to be evpected The patients 
hai e maintained a Ion fimd level of their own 
accord “When the} took more liquids they did 
not feel as veil”, they had headache, and dul- 
ness, and \olun tardy returned to their former 
restnctions of fluid and diet 
Encephalograph} (3) has clearly shown that 
videspread cortical atroph} of the brain oc- 
curs mthin 3 V eeks foUomng cerebral trauma 
Many post-traumatic cases ha\e shovn not 
only focal scars over the cortev of the brain, 
but an atrophy out of proportion to the site of 
inmr} or its extent and this atroph}" of the 
cerebrum and cerebellum is bilateral and gen- 
eralized Pathoiogicall} such brains reveal 
anamic changes and degeneration simdar to 
that descnbed b^ Hassin (2) and termed pres- 
sure atrophy An atroph} of the soft delicate 
gray matter of the bram is not surpnsmg in 
vnev of our observations regarding pressure 
atrophy elsewhere in the bod} When a nng 
IS w orn upon the finger, w hen glasses rest upon 
the nose or exert pressure upon the cartilage 
of the ears, when casts or constncting band- 
ages are applied to the surface of the body 
characteristic pressure atrophy occurs The 
results of pressure from a cast applied to the 
extremitv and the rapid consequent atrophv 
are readily recogmzed and accepted b} the 
profession The fact that the brain is acted 
upon by an “hydrauhc cast ’ encased by an 
unjnelding skull seems to have escaped the 
recognition which it should hav e had from the 
profession 

The obstetncian depends upon h}drauhc 
pressure for dilatation of the cervux in normal 


similar cerebral hydrauhc mechamsm is neces- 
sary to prevmnt widespread atrophy of the 
cortical surfaces surrounded by fluid (Fig 3) 
It IS evadent that the members of our pro- 
fession interested in industrial medicine and 
the econormc readjustment of patients suffer- 
ing from head injunes must secure the earl} 
protection and subsequent preservation of the 
cortical areas so necessar}" for intellectual ac- 
tivnt}" The cerebral hydraulic pressure mech- 
amsm should be treated in the same maimer 
in which one would deal wuth an obstruction 
to the neck of the bladder or renal pelvis, that 
IS, continued and prolonged fluid drainage 
must be the first consideration, and the accu- 
rate control of fimd production should be 
mamtained dunng the period of madequate 
elimination Thus, in attacking the problem 
from both angles we shall not continue the 
paradoxical treatment so long in vogue of 
draining the spinal canal or decompressmg 
the brain, onl} to follow this beneficial pro- 
cedure b} immediately mtroduang large 
quantities of fluid into the individual by 
mouth, bow el or v em, destro}ing the adv"an- 
tages gamed through cerebral decompression 
The fact must not be ov^erlooked that sur- 
gical decompression as practiced formerly, only 
extends the himts of the confimng skull and 
dura to permit the necessar}" expansion of the 
cerebral tissues, so that circulation may be 
adequately mamtained to the vital centers 
If the fluid volume is withdrawn from within 
the cranial cavity a more adequate decom- 
pression IS mamtained than that which sur- 
ger}" may offer as, at best, a subtemporal de- 
compression is equal to approximately go 
cubic centimeters of v olume space permitted 
by expansion of the brain into the new de- 
compressiv"e opening If 3 ounces (go cubic 


TABLE I CXSE AXALXSIS 


Tola! cases q{ head injunes admitted to 
hospital 

Cases \iath bloodj spinal fluid 
Prov ed fracture of si uU b\ \-raj 
Surgical decompression 
Total deaths 

Deaths after third hour of treatment 


Cases Percent 


224 

104 46 4 
ah -S o 
II 49 
41 l8 3 
=9 12 a 


TABLE n AN' XLXSIS OF DEATHS 


Total deaths 

Died \-ithm first 3 hours of admi=sion 
Died of comphcations (ruptured h%er, 
thorav, meningitis, etc ) 

Surgical decompression deaths 
Di^ after third hour from cerebral injurv 
alone in spite of treatment 


Cases Per cert 

41 

12 29 2 

ir 26 S 
10 24 3 

S 19 a 
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toma indicate the necessitj of remo>mg a clot 
Here the exploration is not only indicated but 
imperatue if the signs of focal pre&sure ha\e 
established the presence of a subdural or epi 
dural ha.morrhaoe The differential diagnosis 
IS based upon se\eral factors A middle men 
ingeal hamorrha^e usuallj gi%es the clinical 
picture of a lucid inter\al with subsequent loss 
of consciousness v. ith cortical imtati\ e signs 
or focal signs developing rapidl> in the pres 
encc of clear spinal fluid Blood> spinal fluid 
should necessitate prolonged and careful ob 
ser-ations as the bleeding responsible for this 
blood> spinal fluid has its on^in from a nip 
ture of a cortical or pial vessel and is not re 
lated to a subdural hxmatoma II hen a sub 
dural hxmorrhage occurs m conjunction vvith 
subarachnoid blecdin" the treatment indi 
cated requires attention to the subarachnoid 
bleeding and intracranial pressure as i tirst 
consideration The exploration for a coinci 
dental middle meningeal hemorrhage ma> be 
delaj ed for hours or days and it has been our 
policy to a; ait the seventh to tenth day when 
the patients condition is satisfactory rather 
than enter the held of a middle meningeal 
hemorrhage m the presence of severe cerebral 
pressure and adema 

Too frequently w e hav c had the experience 
of successfully removing a subdural hama 
toma only to encounter a rapidly expanding 
brain that filled the limits of the exploratory 
opening rupturing or disintegrating the brain 
substance before a closure of the scalp and 
muscles could be effected Only one case in 
our scries has survived where early cxplora 
tion « as necessitated in the presence of a com 
binecl subdural and subarachnoid bleeding 
On the other hand the patients in v hom the 
subdural bxraatoma was explored after the 
seventh to tenth day \hen signs of inlra 
cranial pre^s^rehad disappeared madeprompt 
and «atisfoctory recoveries 

The surgical indications iher fore in head 
injury are in our opinion clcarcut 

I Compounded comminuted fractures re 
quire early local d^bndement and care of the 

Viourd 

3 I ocal epidural or subdural h-Tmaiomata 
require exploration at site of focal neuro 
logic signs and not at point of fracture 


3 Decompression is a measure of last re 
sort after all other methods have fail'd 
Frequent and continued spinal drainage tn 
cases of bloody cerebrospinal fluid not oalj 
withdraws the overaccumulation of cerebro 
spinal fluid permitting better cerebral arcu 
lation but removes to some extent the red 
blood cells which are active in producing 
pachymeningitis and arachnoiditis the conse 
quences of w hich become manifest in the po t 
traumatic sequela? The strict limitation of 
the fluid intake to prevent cerebral cedema 
and cerebrospinal fluid formation must be 
maintained dunng the first lo days and when 
bloody spinal fluid is encountered 30 total 
ounces of liquid are permitted the patient and 
a solid dry diet maintained (Fig 4) This is 
ample fluid to maintain the necessary physio- 
lo ical requirements and permits the with 
drawal of an accumulation of from 45 to 60 
cubic centimeters of spinal fluid daily If 
liquid diet or fluid m greater quantity is giv en 
an excessive amount of cerebrospinal fluid is 
formed and the patient s symptoms of stupor 
return requiring that the emergency measures 
of dehydration be repeated If the spinal fluid 
IS dear and there is no necessity after the first 
spinal drainage for further daily spinal fluid 
withdrawal the patient is allotted 20 total 
ounces of liquid so as to prevent the forma 
lion of spinal fluid and cerebral erdema 
It has been found m our scries that patients 
maintained on a solid dry diet and 20 total 
ounces of fluid per day promptly regain con 
sciousness are fne from headache and little 
or no spinal fluid can be obtained after the 
second day This places the cerebral mecha 
nism in a physiological state of rest free from 
hydraulic compression and permits the opti 
mal cerebral circulation dunng the period of 
recovery it shortens the intenal of uncon 
setousness and preserv es the higher centers ol 
intelligence Ifter discharge from the hos 
pital (patients with severe cerebral trauma 
with or without bloody spinal fluid) the pa 
tient IS placed upon a total of 32 ounces of 
liquid per day for the ensuing 3 months The 
diet should contam solid food and stnet 
avoidance of vegetables high m water con 
tent or exce^ne volumes of food should be 
emphasued In thissericsof observations the 




Tig 4 Clinical chart indicating the important con- 
siderations during the first 2 neehs foUomng a seiere 
cerebral trauma Note that no fluids were permitted the 
patient during the first 2 da>s Black columns represent 
total intake of fluid Gra> columns total output Black 
squares pulse pressure, gra) dots pulse rate, arrows indi- 
cate spinal drainage On the fourth day 34 ounces of flmd 
intake produced crossing of pulse rate and pulse pressure 


requinng further dehadration On the sea enth day -nater 
surreptitiously obtained, was folloned prompth by nse in 
pulse pressure and fall in pulse rate, uath stupor Spinal 
drainage re introduced \fter the tenth daa the patient 
was able to take 50 ounces of fluid without further intra- 
cramal pressure disturbance Note nater storage during 
this penod, indicated ba loaa output 


^ ention, or subsequent to the pressure exerted 
at this point of opening This leaves the pa- 
tient unth an organic loss of brain in the re- 
gion of the decompression, superadded to the 
loss direct!} due to the mjun itself Not onl} 
IS tlus a most important compensation factor, 
but a definite inferiority complex develops, 
charactenzed by fear and anxiety because of 
the opening m the skull, and this produces 
atypical post-traumatic psychosis Finall}, 
such disfiguring decompressiy'e openings limit 


the patient in his possibilities of securing yy ork 
or engaging in actmties that offer the slight- 
est danger of trauma to the site of the cranial 
defect 

In summarizing the important industrial 
and economic aspects of head mjunes, I y\ish 
to emphasize that earl} and continued de- 
h}dration as a form of decompression should 
be immediately instituted and continued to 
the pomt of recoyer} of conscious function 
The h} drauhe compression from chronic, in- 
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centimeters) of \oIume space is all that is nec 
cssaij the patient ml) naturjJ)> survive and 
be benefited bj the decompression However 
too frcquentlj the added space granted the 
cerebral contents is rapidK filed b> the 
cedematous brain and accumulations of spinal 
fluid secondarj to unrestricted liquid intake 
Curtailment of fluid intake repeated spinal 
drainages and deh>drating hjpcrtonic solu 
tions on the other hand mil usuallj control 
the volume of trdema within phj siological 


limits without the necessity for surgical de 
ootnpiession and without the danger of further 
injury to an already traumatized sensitive 
cerebral mechanism 

To eliminate decompressions in the treat 
mentofhead trauma is to step further forward 
toward assisting in the industrial and eco 
nomic readjustment of the patient because 
brain destruction and atrophy invariably oc 
cur at the site of surgical decompression 
whether inflicted at the time of surgical inter 
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SPONDYLOLISTHESIS^ 

HE\R\ MEYERDING, M D , E A C S , Rochester, :Minvesota. 

Section on Orthopedic Surger\ The o Clinic 


rN a conference on industrial medicine and 
j traumatic surger)^ ph.}sicians Yill find 
L that subluxation of the lumbar vertebrae, 
r spondylolisthesis, is becoming of increasing 
ignificance as a factor in chronic backache 
’hysicians vho are called on to fix respon- 
ibilit} for disabihty, to determine its extent 
md duration, and to relieie symptoms of 
lackache, should alvays be alert to the 
lossibilit} of spondylolisthesis being present 
; am comnneed that this deformity is not 
'enerally recognized, that it is more common 
ban has hitherto been supposed, and that 
uture study will prove its mcreasing sigmfi- 
:ance in relation to chrome, disablmg back- 
iche with or nntbout associated injuiy^ 
:Table I) 

Killian, in 1853, recognized spondylohstbe- 
sis as a clinical entity He named it spon- 
dj lolisthesis, and believed that it n as due to 
:anes and inflammation Blake, in 1866 
reported the first case in the United States 
The patient was a multipara, aged 26 years, 
v.ho had gained 100 pounds in weight 
Neugebaurer, in 18S4, after a stud}^ of all 
anatomic museum specimens available, al- 
though recognizmg defects m development, 
regarded injur}^ as the pnncipal cause 
Lovett, in 1897, reported the first case of 
traumatic spondylolisthesis Gibney de- 
scribed the case of a male patient, and this 
with Lovett’s case v,as among the first 6 cases 
of male patients m 125 cases described pre- 
nous to 1900 (Table II) The fact that m 
The Mayo Clmic 5 cases of this type nere 
recognized m a month m 1931, and only i 
case nas recognized m 1921, and that males 
(71 per cent) outnumbered the females (20 
per cent) (Table III) contradicts the older 
teaching that spondjdolisthesis is rare and is 
found mostly among nomen 
Farmers, laborers, and housenn\es con- 
stituted about 64 per cent of the 207 patients 
"ith spondylolisthesis observed in The Mayo 
Clinic No doubt trauma is an etiological 


nancy, and occupational stram may gradually 
bnng on the condition The patient may not 
associate the injury with the complaint be- 
cause It was sustained months or even 3"ears 
premous to the onset of symptoms Sudden 
severe injurj," may instantly disable the 
patient because of pain following subluxation 
An increasing number of congenital defects of 
the fifth lumbar vertebra and first sacral 
vertebra, which apparentlj' had not caused 
sjmiptoms, is being observ ed m examinations 
made as a routme WTien trauma tests the 
stability of these structures, displacement ma>^ 
occur, pam results from abnormal posture and 
weight bearing, stram on the hgaments, nerv^e 
stretching or pressure mth muscle spasm and 
fatigue A congenital defect could exist a 
lifetime without a patient’s knowledge, even 
subluxation to a considerable degree could 
exist without symptoms (Table W) It is 
mj opimon that trauma is the excitmg cause 
of spondylohsthesis, but that underljnng it in 
most instances there is a defect in the lumbo- 
sacral region Amazing changes m the lumbo- 
sacral angle and lordosis are further con- 
tnbubng factors (Fig i) Unfortunatety, 
these anomahes have not been recognized 
frequentty in the past With modem methods 
of roentgenography, thej’- are more easil3" 
recognized, and spond3dohsthesis is more 
rea(hl3’^ distinguished from arthntis, tuber- 
culosis of bones, or fracture 
Ordinarily, strong ligamentous supports 
hold the inferior articular process of the fifth 
lumbar \ ertebra from slippmg o\ er the supe- 
nor articular process of the sacrum, and m the 
absence of fracture or defect about the neural 
arch they prevent rotation and forward dis- 
placement Evolutionary changes, assump- 
tion of the upnght or perpendicular from the 
horizontal posture, and the late closure of the 
neural arch, have made defects, such as 
separation through the neural arch, and spma 
bifida occulta exceedingly common I use the 


term separation about the neural arch, as 1 
may be congemtal or traumatic and \an' r 

Presented u. th. on Indnstnnl MoAono O>ngrons of tho CoUego of Snrgoons, Xorfc 


creased intracranial pressure should be con 
trolled for a period of months following cere 
bral injur> to prevent the increase of brain 
atroph} so charactenstic in this group The 
sjmptoms of post traumatic headache \cr 
tigo mental torpor mental dcfiaenc> loss 
of initiativeand concentration mav frequentlj 
be pre%ented if careful super\nsion and con 
trol of fluid intake have been maintained from 
thetimeofinjurj Fmall> surgicalmtervcntion 
in traumatic injuries to the brain is di Unctly 
limited to focal lesiins and to the necessities 
for local debridement Routine and indiscrim 
mate surgical decompression as a method of 
treatment is no longer justifiable in the pres 
ence of new er phj siological means at our dis 
posal which not only benefit the patient to a 
greater decree hut eliminate further injury 
and complications attendant upon surgical de 
compressions of the brain during the acute 
intracranial pressure phases 
In order to meet the grou mg mdusinal and 
economic dependency that these cases place 
upon the profession and society as a whole it 
IS necessary to undertake the measures of pre 
V ention and relief during the early hours fol 
lowntig the trauma 


It IS only by initiating a program of pro 
teeme measures directed toward the gnostic 
as well as the vital centers and placin the 
responsibility for maintaining these quareli 
upon the shoulders of the attendin clinician 
that there is any hope of checking the enor 
mous economic and social losses sustained 
each year arising from the problem of intra 
cratit^ injuries 
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TABLE I — CHLEE COMPLAIN’TS — JANUARY I, 


1918 TO SEPTEMBER 21, 193I 


Backache 

Cases 

lOI 

Backache and pain m legs 

35 

Backache and pain m thighs 

25 

Backache and pain in hips 

15 

Pam in legs 

II 

W eakness in 10 cases, numbness m 30 

Other complaints (spondylolisthesis incidental 

findings) 

20 

Total 

207 

A\ erage duration complaint 

X ears 

Alale 

7 88 

Female 

9 64 


TABLE n — CASES OBSERA’ED — ^JANXIARA I, 
1918 TO SEPTEMBER 21, I93I 


\ear 


Registration per cent 

igi8 

2 

0 004. 

1920 

1 

0 001 

1921 

2 

0 003 

1922 


0 010 

1923 

! 5 

0 ooS 

1924 

4 

0 006 

1925 

14 

0 020 

1926 

14 

0 019 

1927 

17 

0 023 

1928 

21 

0 027 

1929 

3 S 

0 044 

1930 

41 

0 034 

1931 

46 

0 092 

Total 

207 

0 023 


row s the birth canal Jarring and jolting the 
spinal column may cause pain, patients 
usuallj walk carefully Although the fore- 
going clinical observations are sufficient to 
make a diagnosis, roentgenograms, especiallv 
lateral i lew s, are of great aid in determining 
accurately the degree of spondy lolisthesis and 
the presence of anomalies, and in excluding 
tuberculosis, fracture, arthritis, and so forth 
Anteropostenor roentgenograms cannot alone 
be depended on for the diagnosis of subluxa- 
tion, although the shortened lumbar portion 
of the spinal column, the fifth lumbar a ertebra 
superimposed on the sacrum, and the cocked 
up spinous processes, are strongly' suggestive 
By lateral roentgenograms the degree of sub- 
luxation max be graded i, 2, 3, and 4 (Fig 3) 
The condition of the neural arch, whether 
fractured, elongated, or defectixe congeni- 
tally , the shape and size of the fifth lumbar 
X ertebra, the condition of the lumbosacral 
jomt, as to angle and shape of the sacral 



Fig 2 Limited forward bending, depression and lor- 
dosis of the spmal column, with prominence of the fifth 
lumbar \ ertebra spinous process and sacrum m an adult 
patient mth spondj lolisthesis 

promontory, w hether lipped or rounded, and 
so forth, should be noted 

Lateral roentgenograms should include the 
lumbar xmrtebne and sacrum The spinal 
canal should be carefuUy' inspected as the 
displacement is more readily detected there, 
particularly' the lesser displacements The 
film is best studied with a moderate amount 
of light behind it, the spinal canal can be out- 
hned w'lth pencil on thin paper (Fig 4) 
Arthritis xvas the most common complica- 
tion in the senes, it occurred m about 20 per 
cent of the cases and xx as readily distmguished 
in carefully prepared roentgenograms and by 
the clinical history Separation of the neural 
arch has been obserxed in as high as 70 per 
cent m a series of roentgenograms depicting 
definite spondydolisthesis Spina bifida oc- 
culta of the first sacral x ertebra is common 
(about 35 per cent) The fifth lumbar x erte- 
bra IS commonly wedge-shaped, and the 
lumbosacral joint is misshapen wuth a lipped 
or rounded promontory' of the sacrum (Table 
VH) Other diseases and deformities found 
associated in this senes of cases w ere without 
significance Arthritis occurred in 40 cases, 
which is no more than is to be expected at the 
ax erage age of 40 y ears Teeth xx ere mfected 
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Situation Age also maj be a factor >n The rarely noticed b> the patients unless called 
Ma>o Clinic senes there T\ere no patients to their attention Decrease in height nas 
aged less than lo jears but roentgenograms note I b> a few patients In the typical ca e 
were referred to me of r patient aged 5 years the complaint is backache slight lisabilitj 
The a\ era e age of patients in this senes was especially for hard work such as lifting an 1 
40 years 80 per cent were bet ecn the ages stooping and slight weakness and stiffness 
of 20 an I 60 years (Table \ ) Thus patient of the spine with relief of symptoms in a 
engage! in hea y work and m the active recumbent position The av erage duration of 
{>enod of life come for relief most frequently symptoms m the senes of 207 cases i as 8 ?6 
I he chief complaint of patients with spon years yet m only a small ptreenta e hal 
dylolisthcsis is backache often accompanic 1 diagnosis been ma ie (Table \ I) 
by referred pain to the sacro iliac joints the Clinical diagnosis was usually made by 
hips thighs legs and even the feet (Sj per inspection an I palpation of the back (Fig r) 
cent) No doubt manv cases of so rail rl the depression above the acrum v ilh sway 
aero lilac strain arc in reality the result of back muscle pasm and prominent sacrum 
injury to the lumbosacral articulations in was almost enough evidence \ shortenei 
which there are no k i n vi ible grossly or torso ith broa I pelvis prominent erector 
ro ntgcnologically U eakness and numbness sjina. muscles and abd mmal crease ap 
ora tingling/cclingof thelcg may beprescnl peart 1 ith veil marke 1 spondyl Ii thesis 
Stiflnes of the spinal column espcciallv In xlreme I formity the nb may rest on the 
limitel fon arl bending i usually j rts nt jelvi a I the patic t will walk \ ilh the 

Mu cle spasm 1 common Deform ty uth a 1 Iling gait that suggests c ng nital dis 
as prominence of the sacrum 1 rtio 1 Je locniontflb hip Iroctoscoficetamination 
pres ion of the lower lumbar rtcbne sh rt ad careful | al| ation may di do 0 a harl 
ening of the torso and broad pci is are f xcl mass in front of the sacrum that nar 
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TABLE V — ^AGE AND SEX — ^JANUARY I, 1918 
TO SEPTEMBER 21, 1 93 1 


"Vears 

Male 

Female 

Total 

10-19 

14 

5 

19 

20-29 

27 

10 

37 

30-39 

43 

IS 

S8 

40-49 

26 

12 

38 

50-39 

28 

JO 

38 

60-69 

8 

6 

14 

70-79 

2 


2 

80-89 


I 

I 

Total 

148 

59 

207 


A\erage age male patients 38 59 j ears 
Average age female patients 41 32 years 
Oldest female patient 80 j ears 
\ouiigest female patient ri j ears 


TABLE Yl — ^PREVIOUS DIAGNOSIS — JANUARY 
I, 1918 TO SEPTEMBER 21, I93I 

Cases 


Spondylolisthesis 19 

Traumatic spine S 

Tuberailosis of spine 4 

Curvature of spine 2 

Rheumatism 2 

Sciatica 2 

Lumbago 2 

Tuberculosis of hip i 

Kidney trouble t 

Spram i 

Fracture of necV. of femur i 

Hernia i 

Backache i 

Fracture of pell IS i 

ilot diagnosed 164 


Total 


TABLE VII — SITE — JANUARY I, 1 918 
TO SEPTEMBER 21, 1931 

Cases 

Fifth lumbar vertebra on the sacrum 178 

Fourth lumbar vertebra on the fifth lumbar 
V ertebra 

Third lumbar vertebra on the fourth lumbar 
' ertebra 2 

Reversed spondylolisthesis 4 


when patient may be permitted to be up, using 
a supporting jacket, corset, or brace Operative 
results are good in properly selected cases 

SUMMARY OF ILLUSTRATRCE CASES 

Case i A stone mason, aged 46 y ears, complained 
back, radiating into the hips and legs 
uith occasional numbness Thirty two jears pre 
Mously he had sustained an injury to his back when 
A horse feU on him 

Examination disclosed hmitat on of motion of the 
spiml column, a shortened torso, and depression 



Fig 4 Sagittal sections through the lumbosacral area, 
showing the effect of displaced vertebra on the spinal 
canal a, spondylobsthesis (graded 3) of the fifth lumbar 
vertebra on the sacrum, b spondylobsthesis (graded 2) of 
the fifth lumbar vertebra on sacrum, c, spondylolisthesis 
(graded i) of the fourth lumbar vertebra on the fifth 
lumbar vertebra, d, spondylobsthesis (graded 2) of the 
third lumbar v ertebra on the fourth lumbar v ertebra, and, 
e, normal spmal canal 


above the fifth lumbar spinous process The 
Wassermann reaction of the blood and urinalysis 
were negative The tonsils and teeth were infected 
Anteroposterior roentgenograms disclosed spina 
bifida occulta of the first sacral segment, and the 
fifth lumbar vertebra slightly superimposed on the 
sacrum Lateral roentgenograms disclosed spon- 
dylolisthesis, graded i, and a wedge-shaped fifth 
lumbar V ertebra with narrowed fifth lumbar jomt 
The patient was operated on m August, 192S, a 
double bone graft and multiple bone chips were 
used to fuse the third, fourth, and fifth lumbar 
\ ertebrs and the sacrum Result w as good (Fig 6) 
Case 2 A farmer, aged 27 years, came to the 
clinic m April, 1925, complaining of pain in the back 
and legs, which had followed an accident 18 vears 
previously A diagnosis had not been made The 
only treatment he had had was massage 
Examination of the back disclosed a short torso 
prominent fifth lumbar v'ertebra and sacniin and 
some limitation of motion, especiaUv on forward 
bending Lrmalysis and the VFassennann reaction 
of the blood were negative The paUent appeared 
in good health otherwise Anteroposterior roentgen- 
ogratns revealed that the lumbar portion of the 
spinal column was shortened, the fifth lumbar 
vertebra vv as supenmposed on the sacrum causing 
l.ltif Lateral v lew s rev ealed spondy lo- 
hsthesis, graded 2, of the fifth lumbar vertebra on 
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mann reaction of the blood uas negative in 
197 cases and positive in 3 the test was not 
made m 7 cases Unnal>si8 was negative m 
196 cases and positive in ii 

TREATMENT 

In acute spondvlolisthesis traction and 
rtcumbencj are indicated and afford relief 
Attempts at reduction have not been success 
ful in prov ed cases Suspension b\ the legs 
vith an overhead frame would seem logical 
Treatment for 6 weeks on a firm mattress or 
with the legs m a double spica cast is often 
desirable Later a bodv cast ell fitted to the 
pelvis afford relief from pam and -a sense of 
secuntv For obese patients a corset with 
posterior steel stajs litteil ell dow-n on the 
sacrum is most satisfactorj (Fig 5) 

Fusion operations when operation is not 
contra indicated after the method of Ilibbs 
or Albce or combined as m mj technique is 


TABIE Iir — OCCtJPATIONS— JWCVRV i 
TO SEPTEMBER 21 I931 


II 

Latm n 
a L 
St d t 

R I d mpt yees 
Prof ss Ml 
Ido CUl 
M h 
Cl gym 


TABLE n — TRAUMA — JAVUARV I 
TO SEpTEMBIR 21 I93I 


preferred for those v ho must work and for 
the prevention of disability I prefer to 
ankylose the third fourth and fifth lumbst 
vertebrx and the upper two segments of the 
sacrum b> two grafts fitted to the sides of the 
denudetl spinous processes and sacrum The 
laminic arc exposed after the method of 
Hibbs multiple bone chips and cancellous 
bone are packed between them and the 
spinous processes the massive grafts are 
then held snugl> against the freshened sides 
of the spinous processes bv chromic catgut 
A large ostcopenosteal graft taken from the 
tibia before removal of the massive grafts is 
then sutured over the postenor surfaces to 
cover the grafts and spinous process anl 
sacrum The v ound is then close! v ithout 
drainage and a heav> gauze dressing satu 
ratevl with 70 per cent alcohol 1 applied and 
fastened bv broad strips of adhesiv e plaster 
The dre sing is changed after a fe v da>s an I 
one of drj gauze is applied Care should be 
taken to havepropcrhxmostasis asinfcction 
may occur v ith drainage of the hTmatom 
and ( resent a senous complication \ cast is 
not used after operation until the sath v cck 
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Fig S Spond\ lohsthe^ia (gnded 3) of the fifth lumbir 
\ ertebra on the sacrum, a anteropostenor roentgenogram, 
b, lateral roentgenogram Case 3 



Fig 9 Spondylolisthesis (graded 4) of the fifth lumbar 
\ertebra, a, anteropostenor roentgenogram, b, lateral 
roentgenogram Case 4 



SL(MMAR\ \XD CO^CLXJSIO^S 
The data in this senes of cases, m contra- 
distinction to that of older literature, show 
that spond^ lolisthesis is more common among 
male than female patients, in 207 cases, 148 
Mere males and 59 were females Patients 
aged less than 10 years rarelj’’ ha^e spon- 
dylolisthesis, it IS most common between the 
ages of 20 and 60 } ears Persons performing 
heayw labor are more commonly affected, the 
a\erage age of these is 40 years 
Spondylolisthesis is usually recognized and 
IS no longer a rare defornuty , as has been 
taught formerly It may" be present without 
s\ mptoms Sey ere trauma yy ith sudden onset 
of sy mptoms and chronic strain yynth gradual 
onset of sy^mptoms are associated The 
principal symptom is backache yyith or yyith- 
out referred pain m the legs Trauma is the 
principal etiological factor ascnbed by" many' 
patients Congenital defects and the in- 
stability of the lumbosacral articulation is 
the anatomical factor 

The lumbosacral articulation y aries in shape 
and angle, the latter may be abnormal to the 
extent ol 60 degrees, thus aiding in the pro- 
duction of instability' Subluxation y aries 
from partial to complete and may be graded 
on a basis of i to 4 as an aid to description 
Prominence of the sacrum and the fifth 


lumbar spinous process is present to a x'ary'ing 
degree Shortened torso depression abox'e 
the sacrum broadened appearance of the 
pelvis, and abdominal creases are charac- 
teristic of yvell developed subluxation De- 
pression of the fifth lumbar vertebra local 
tenderness and muscle spasm are common 
signs The anteropostenor diameter of the 
pelvis IS lessened, thus narrowing the birth 
canal Rectal examination may disclose a 
fixed mass antenor to the sacrum 

Neurologic signs are usually' absent, com- 
plete paraplegia is impossible at the level of 
the displacement (the lumbosacral joint) 
unless traumatic myelitis at a higher lev'el 
occurs Panesthesia ov'er the saddle area and 
referred pain are often present 

Lateral roentgenograms are v'aluable aids 
in diagnosis Anteropostenor v'lews may not 
disclose the lesion Congenital anomalies, 
such as separation of the neural arch and 
spina bifida occulta are commonly observ ed 
Conserv ativ e treatment, mcluding the w ear- 
ing of corsets, casts and the like, gives a 
measure of relief, but fusion of the third, 
fourth, and fifth lumbar vertebra; to the 
sacrum is preferable, it prevents further 
deformity' and increasing disability, it re- 
stores the patient’s stability' and well-being 
and he is able to work 
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Fig S Spond\ lolisthesis (graded 3) of the fifth lumbar 
\ ertebra on the sacrum, a, anteroposterior roentgenogram, 
b, lateral roentgenogram Case 3 


SUMMARY \XD COXCLUSIONS 
The data in this senes of cases, m contra- 
distinction to that of older literature, show 
that spond} lolisthesis is more common among 
male than female patients, in 207 cases, 148 
■were males and 59 uere females Patients 
aged less than 10 years rarely have spon- 
d\ lolisthesis, it is most common between the 
ages of 20 and 60 } ears Persons performing 
hea^ y labor are more commonl} affected , the 
average age of these is 40 years 
Spond3 lolisthesis is usually recognized and 
IS no longer a rare deformity, as has been 
taught formerl}'^ It maj be present without 
s\ mptoms Se\ ere trauma v ith sudden onset 
of s\ mptoms and chrome strain vnth gradual 
onset of S3 mptoms are associated The 
principal simptom is backache uith or mth- 
out referred pain in the legs Trauma is the 
pnncipal etiological factor ascribed b> many 
patients Congenital defects and the m- 
stabihU of the lumbosacral articulation is 
the anatomical factor 

The lumbosacral articulation varies in shape 
and angle, the latter maj be abnormal to the 
extent of 60 degrees, thus aiding in the pro- 
duction of instability Subluxation xanes 
from partial to complete and maj be graded 
on a basis of i to 4, as an aid to descnption 
Prominence of the sacrum and the filth 



Fig g Spondj lolisthesis (graded 4! of the fifth lumbar 
\ ertebra, a, anteroposterior roentgenogram, b, lateral 
roentgenogram Case 4 

lumbar spinous process is present to a x ar>nng 
degree Shortened torso, depression above 
the sacrum, broadened appearance of the 
pelxns, and abdominal creases are charac- 
teristic of uell dex eloped sublmxation De- 
pression of the fifth lumbar vertebra, local 
tenderness and muscle spasm are common 
signs The anteropostenor diameter of the 
pelxas IS lessened thus narroxxing the birth 
canal Rectal esamination ma> disclose a 
fixed mass anterior to the sacrum 

Neurologic signs are usuallj absent, com- 
plete paraplegia is impossible at the lex el of 
the displacement (the lumbosacral joint), 
unless traumatic mjelitis at a higher lex el 
occurs Parassthesia ox er the saddle area and 
referred pain are often present 
Lateral roentgenograms are xaluable aids 
m diagnosis Anteropostenor xnexx s may not 
disclose the lesion Congenital anomalies, 
such as separation of the neural arch and 
spina bifida occulta are commonlj obserx'ed 
Conserx atix e treatment including the x\ ear- 
ing of corsets casts and the like gixes a 
measure of relief, but fusion of the third, 
fourth, and fifth lumbar x ertebra: to the 
sacrum is preferable, it prexents further 
deformity and increasing disabihty, it re- 
stores the patients stabihtj and xxell-being, 
and he is able to x\ ork 
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SURGLRV G\NECOLOG\ A\D OESFETRICS 


LOC \L AN ^:STHESIA AS A FACTOR IN REDUCING THE MORBIDITY 
OF TRAUMATIC SURGERT^ 

MORTOV D \niXCUTrS G I Uk s I IN s 
U t«u C nun dc UC f ACS U S V IH I 


T raumatic surgery is surgery oI stress 
and as such the choice of anxsthetic 
should be carefully considered WemsK 
to emphasize the important r 61 e of local anjes 
thesia m reduang the morbidity of general 
surgery 

It 1 a law of surgery that every effort be 
made to preserve life restore function and 
erase the ravages of disease The operative 
treatment does not always conclude this bat 
tie of mercy the patient must continue the 
fight often against additional odds induced bv 
inhalation anxsthesia Pitkin has shown the 
morbidity of inhalation anssthesia to be s per 
cent at the operating table and 95 per cent 
during the week which begins t hour after the 
induction that is the secondary morbidity is 
95 per cent of the total the primary mor 
biditv a meager c per cent 
The choice of the form of anesthesia m the 
clectiv e operation for chronic disease demand 
careful consideration In the urgency of trau 
matic surgery this consideration of the anars 


thetic is often lacking and the possibilitv of 
focal anesthesia is ov erlooked bv many sur 
geons Given a case of emergency surgerv m 
any re,,ion of the body the choice of anis 
thetic often is lightly considered routinely the 
patient is given one of the standard general 
amsthetics The anxsthesia is usually satis 
factory the operation is completed and the 
patient IS returned to his bed having safelv 
passed the immediate dangers attending it 
administration The indirect later dan er 
constituting the 95 per cent of Pitkin uch a 
postoperative shock vomiting dehvilraton 
acidosis alkalosi pulmonary complication 
di teniion ileus renal suppression and pa n 
arc yet to be faced It is granted that these in 
direct complications may not be charged to the 
general anisthetic certainly the operative 
lesion and operative technique mu t be m 
eluded ^ et m a broad sense the anTSthetici 
an important factor since under local anasthe 
sia operative technique is gentle and melicu 
lous affording a methodical approach bv 
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which the operative lesion may be safely 
attacked without trespassing upon brain or 
unmvolved parts 

Local anaesthesia long ago passed the ex- 
perimental stage It is now generally accepted 
that its scope may mclude any operation It 
IS not a surgical fad, but a most valuable aid 
to surgery An enthusiastic conviction ob- 
tained from year after year of general surgery 
performed almost exclusively under local anaes- 
thesia has led me to relegate general anaes- 
thesia to that small percentage of cases m 
which some type of local anaesthetic may not 
be successfully emplojmd The comfort and 
safety of the patient and the success of the 
operations have so consistently improved that 
for over 6 years more than 99 per cent of our 
cases have been primarily scheduled for local 
anaesthesia 

The Umted States Naval Hospital at Great 
Lakes IS a general hospital for the care of 
active and retired Navj" personnel and for a 
large number of referred Veteran Bureau 
patients There wms a daily average of 683 
patients durmg the past tw 0 years (with 6,792 
patients admitted and 6,665 discharged during 
the past 19 months) From Januarj’’ i, 1930, 
to September i, 1931, 



Figs 4 and 5 Fracture of body, se\enth cervical ver- 
tebra Full recov erj following 3 months’ immobilization in 
doll plaster cast -^lesthetic not necessary 


has been developed w'hich can be used as a 
routine without danger ” We feel that local 
regional, or spmal ansesthesia may be made the 
basis for the safest anaesthesia by the careful 
selection and combination of local methods 
with the temporary addition of an inhalation 
agent w'hen necessary' We employ the term 


2,043 operations were 
performed by the gener- 
al surgical service Local 
anaesthesia was induced 
m every case, and only 
8 required the addition 
of inhalation anaesthesia 
(see Table) 

Lundy gives the fol- 
lowing points as the 
prehmmary considera- 
tions for determining the 
choice of an anaesthetic 
first, the mental and 
physical condition of the 
patient, second, the pro- 
posed operation, tlurd, 
the technique of the sur- 
geon, and fourth, the 
expenence of the anaes- 
thetist We agree wnth 
lum m his conclusion 
“No agent or method 



Fig 6, left Osteomyelitis nght arm with ankylosis of shoulder joint 

Healthy amputation stump following disarticulation of arm Brachial 






1 ic; lo Fracture of olecranon process Fig i6 Comminuted fractures tibia and fibula 

fig II Union and functional reco\ cr> Regional block Fig 17 Strong union followang reduction bj skeletal 
and intramuscular injections traction Lon spinal analgesia 
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UMTED STATES XA^AL HOSPITAL, GREAT LAKES, ILLIXOIS— OUTLIVE OF GENERAL SURGERA 
FROM JANUARY i, 1930, TO SEPTEMBER i, 1931 




Tj-pe of AnsEStbesia | 

■Mortality 

Ga-'ification 
of operations 

Number 

i 

Local in 
filtration 
and region 
al block 

Local in 
filtration 
and spinal 
analgesia 

1 

Straight 

spinal 

analgesia 

! Caudal 
block 

1 Teraporan 

1 addition 
of inhal- 
tion agent 

Straight 
general i 
anesthesia ! 

Immediate 
anesthetic 
or operating! 
room death 

Post 

operau\e 

deaths 

Sargc’! ofbeadandnecL 

19S 

19S 

00 

00 

00 

00 j 

00 

00 


Surgerj of chest 

loS 

TO 

00 

00 

00 1 

00 

CO j 

00 i 

0 

Surger> of abdomen 


7 ji 

41 

76 

3S5 

S { 

00 

00 1 

7 

Gemlo-unn-rj '^urgen 

Ij 4 

s. 

00 

19 

30 

00 ' 

00 

CO ^ 

T 

Sargerj of bones joints 
muscles and tendons 

210 

iSi 

00 

i 

1 

00 

00 

00 

CO 


Surgerj of the blood and 
Ijmph s> Stems 

133 

133 

00 ' 

00 1 

00 i 

00 

00 

00 

1 

0 

Totals 

2043 

I 4 S 3 


Ij 3 

416 

s 

00 

00 

12 * 


Tie li deaths were due to General Pentomtia 2 Oateomj ehtt$ chrome r HjperlhjroKhsm Carcinomas Tuberculosis of Lidne\ i Tuberculous 
rcinc Ab«cess I Gangrene leg i Gastnc Hemorrhage i Sleseatenc Vascular Occlusion i 


The female patient has responded to the use 
of local anssthesia just as y ell as the male, and 
as operating surgeon at the Veteran Bureau 
Hospital for the Insane I have found that m- 
sane patients are surpnsmglj'' good subjects 
Under local anjesthesia u e have had no operat- 
ing room mortality, no death from anaesthet- 
ics, no primary shock or accident 

We consider the induction of spinal anaes- 
thesia to be a major procedure and feel it 
should not be routinely and freely employed 
The widespread recent populanty of spinal 
aniEsthesia is not without danger The pro- 
posed operation should exceed in graiity and 
itnpiortance the anaesthesia induced , hence we 
disfavor the routme employment of spinal 
aniesthesia in appendectomy, repair of hernia, 
rectal, and minor genito-unnary cases Wt 
fa\or spmal anaesthesia and employ it freely 
Bhen the disease is of sufficient graMty to jus- 
tiiy the important measures necessary for its 
Safe admmistration It is not foolproof and 
should be employed cautiously in patients 
Bath definite cardiac disease, hypotension, 
marked asthenia, and in advanced age It 
should be used only when the field of opera- 
tion IS below' the diaphragm Local infiltration 
and regional field block carry no such restric- 
tions and may be employed safely in any zone 
of the body 

It is accepted that general anresthetics dis- 
turb the chenustiy and metabohsm of the 
body Bloor has shown that chloroform and 


ether, acting as fat solvents, produce a very' 
defimte mcrease in the fat content of the blood 
stream during prolonged anaesthesia This 
condition is enhanced by pre-operative stan a- 
tion and postoperative vomiting This me- 
tabohe disturbance does not occur witb local 
anaesthesia, the pre-operative preparation does 
not require withdrawal of food, prehimnary' 
catharsis is not needed, and the morning meal 
is perrmtted 

I^omiting, which is so common follownng 
general anmsthesia, is a rare occurrence after 
the use of local anaesthetics, and when present 
is seldom severe or prolonged It may' prove 
an annoying factor during the operation under 
spinal anaesthesia, but usually' may be readily' 
controlled by the use of oxygen 

Dehy'dration, or the loss of body fluids, due 
pnmanly to the orgamc lesion and accentuated 
by prolonged general anaisthesia, may produce 
senous concentration of the blood with result- 
ing disturbed metabolism and production of 
an aadosis, ketosis, or alkalosis Local ames- 
thesia, limited to the pathological or trau- 
matized zone, adds little or no extra burden 
Fluids and food are permitted early, and me- 
tabolism may be kept in eqmlibnum from the 
first day of operation 

Pulmonary complications occur foUowino- 
local amesthesia, but to a far lesser degree m 
se3enty and frequency than after inhalation 
anesthesia There were no cases of lobar 
pneumonia in the above senes A productn e 
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local anrsthesia to include local intUration 
regional tidd and nerve blocking and spinal 
anTSthcsia B> combinmglocalm^trafionwith 
held blocking or operative zone infltration 
withlov spinal in luction vve have been able to 
restrict inhalation anaesthesia to a small per 
centage of cases and then onl> foratemporarj 
penod during difiicult manipulations Wcuse 
onl> procaine hj drochlonde in strength of a'' 


F g Ft I y w ih mpl mm 1 lu- 

t A «th t t r] rU 

per cent combined with a small amount of 
cpinephnn (4 to 6 minims of i 1000 solution 
to each 100 cubic centimeters of procaine) or 
ephedrin For spinal anaesthesia vve dissolve 
the procaine in spinal fluid and limit the ilos 
age to z milligram for each pound of bo !) 
V eight c have found local an-eslhcsia adapt 
able to afl tjpes of patients with the cveep- 
tion of ch 1 Iren un Icr the age of reasoning 
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rendered by tbe co-operation of tbe patient 
makes possible good reduction and later main- 
tenance in simple fixation and traction splints 
The reduction in morbidity is obnous Tbe 
primary and secondary’' dangers of amestbesia 
are reduced to the remote possibility of local 
infection, ner\"e trauma, and emboli, n hich are 
factors that ne have not encountered The 
penod of hospitalization is reduced, and the 
ambulaton' class of fractures is much in- 
creased The patient mtnesses the reduction 
and from the start becomes an able, interested 
assistant 

Traumatic vrounds, especially those involv- 
ing severed tendons and nerves and amputa- 
tions, are excellent cases for the use of local ames- 
thesia Here again the patient serves as an effi- 
cient assistant by co-operatmg in the volun- 
tarv' manipulations of the traumatized lesion 
Difficult identifications of tendons, nervms, 
and important structures are made easier 
Restoration of function is seen at the close of 
the operation As m the treatment of frac- 
tures, we have noted the relaxation following 
the intramuscular injection of procame 
McNealy and Lichtenstein have shown that 
intramuscular injections of novocain prevent 
the reception of nerv e stimuli by acting on the 
motor nervm end-plates Recently severed 
tendons without loss of substance seldom re- 
quire repeated postoperatii e injections to 
limit undue tension on the suture line as the 
relaxation at the primary repair permits strong 
sutunng without tension In severe cases of 
retracted tendons or loss of substance, the 
repeated injections, as reported by IMcNealy 
and Lichtenstem, appear justified 
The attending shock and associated mor- 
bidit} in major wounds requirmg amputation 
are controlled and lessened bj regional ames- 
thesia The burned amputation with possible 
undue sacrifice of tissue is not seen under local 
amcsthesia, and an orderly plastic amputation 
may be regularly performed 
Wounds heal kindly following local ames- 
thesia The use of procame does not delay 
wound healing, and there is httle or no re- 
sulting transudate, wlnle cosmetic scars are 
easily obtained Employed m the usual com- 
bination with epinephnn, the injections pro- 


0S5 

duce only a pressure sensation foUowmg the 
fleeting needle pnck of the skm and contact 
wath the regional nerve endings Evmn local 
infiltration earned to an excessive degree of 
cedematization is readily absorbed and leavms 
only a dflatation of the capiUanes as an epi- 
nephnn reaction The suture lines are pro- 
tected b)' the relaxation and protracted ph3>-- 
siological rest of the regional muscles so that 
postoperativ e repair is hastened Local anes- 
thesia demands gentle operative technique, 
and thus a minimum degree of operative 
trauma results It is axiomatic that wound 
infection decreases as respect for tissue in- 
creases 

The time allotted will not permit detailed 
discussion of amesthesia and operative tech- 
nique Fig^lres I, 2, and 3 demonstrate the 
intramuscular injection of procaine in the re- 
duction of fractures Figures 4 to 21 cariy 
explanatorj' notes showing the scope of local 
anesthesia in surgerj’^ of bones and joints 
In conclusion, we cannot emphasize too 
strong^ that traumatic surgery affords an 
ideal field for local anesthesia The advan- 
tages are great to both patient and surgeon 
The development of local technique mcreases 
respect for tissue, the surgeon is requited, and 
the patient blessed by a gratifjnng reduction 
m postoperativ e morbidity The current senes 
of over two thousand consecutiv e general sur- 
gical cases show the extent and safety of the 
scope of local anesthesia The emploj ment of 
intramuscular injection of procaine in the 
treatment of fractures is particular!}' em- 
phasized, and it IS hoped that the extension 
of the scope of local amesthesia bj- the ex- 
pedient combination of local infiltration with 
regional blocking, or m combmation with 
spinal analgesia, may create cntical comment 
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bronchiti occurred in 3 per cent of the ab 
clominal cases none uas se\erc and ripid 
rtco^cn took place uithin the first week 
Massut colhpse of the lun^, occurred twice 
with spontaneous reco\tr} under simple pos 
tural treatment There was no case of Jun<' 
absce Simple postoperati\ e in truclion to 
the patient awake and alert in the operating 
room to expand hi lungs and to breathe 
<icep?> at hourI\ intervals has diminished our 
pulmonarj complications 

The silent abdomen so nicelj expcncncetl in 
abdominal operations under local anT thesia 
permits gentle methodical approach and mo 
bilization of the le ion les ens traction and 
manipulation of uninvolved parts and results 
in minimum operativ e trauma The incidence 
of distention and gas pains 1 reduced mark 
edl) In the above scries paral>tic ileus oc 
curredonlj ticjce with prompt relief b> gastnc 
lavage Our surmcal ward has lost the note 
nous po toperativ e daj s of stre s hours of 
discomfort and danger to the patient— a 
penod often testing the skill and patience of 
doctor and nurse At Great Lakes we arc able 
to group our postoperative patients m ward 
of 32 bed and thcpostoperative ward requires 
for elilcient care onl> one nur e and four 
corpsmen in daily attendance and but two 
attendants at ni ht 

Renal suppression of clinical note did not 
occur in this senes Catheterization has been 
markedly reduced but not eliminateil 

lo toperativ e pain is chargeable to many 
factors The operative site o<ldl> enough 
may not be the seat of serious pain for here 
there IS usually only a receding zone of tender 
ness or ache aptly described as a bruise The 
patient who has been given a general anxs 
thetic IS subjected lo the strain of confning 
stra| upon the operating table He knov s 
nothing of the struggles delirium gagging and 
suffocation while uni r the anasthctic an I 
wonders v h> he feel as thou h he ha I been 
m a football senmmage Contrast this cx 
pencnce with that of th patient un I r local 
ana^thcsia alert to his own comf rt ithfr-e 
dom to move an 1 shift his po ition to on of 
relative ease He leaves the ope ating room 
mentally and bodily at case cheerful m the 
knowledge that he has co-operated in th 


operation and plea cel that hi alventurchis 
di pelled his old horror of the siirgenn an 1 ( 
fheoiwratin^ rvom 

The treatment of fractures dilocalnn 
sev creel tendons and traumatic woun 1 falls 
easily v ithin the scope of local ani-'lhe'ia 
Here again the morbiditv 1 reducol bv con 
fining treatment to re lonal parts 

The reduction of a fracture 1 a mechanical 
problem The restoration of good all nmcnl 
an 1 appo ition of the fra ments 1 larg K <!e 
pendent upon control of mu cular relaxation 
General anrsthcsia gives onlv tran doty re 
taxation casts splints and traction mu t be 
depcndetl upon to maintain the hurried rt iuc 
tion often through postanTsthetic d linum 
and the indefinite period of ov erpow ering mus 
cular effort in traction fati ue and atrophy of 
disuse I^cal anasthc la favor a rational re 
duction based on the fracture site an 1 the all 
important associatetl mechanics of mu cular 
contractions The intramuscular injection o( 
procaine into the bclhes 0/ the contracts! mu 
cics with a regional block of the sensorv nerve 
produces a combined analge la and deep mu 
cular relaxation that permit reduction uni r 
the fluoroscope T^e patient serve as an ideal 
assistant ably co operatin in shifting po 1 
tion and making countcrtraction when necc 
sary There is no pain and the anaigt m pir 
sists 2 to 4 hours after the reluction Mo t 
important 1 the sustained relaxation of the 
mu cles which in major fractures may be con 
trolled md linitdy by repeating the inlramu 
cular injections Brachial anasthc la \ ill 
contril any fracture or dislocation of the 
upper extremity but unfortunalilj thi 
metho 1 of anasthe la icmand a lelicate 
technique in reaching the plexu that is not 
alvays altancd Ihc regional block and 
intramuscular injections give longer rclaxa 
(ion Spinal anasthcsia 1 the an isthe la of 
choice for fracture of the pclvi an 1 femur 
JleJov the knee th ensory block an 1 intra 
muscular injections are indicated as the mus 
cularaltachmcnlsan icontracti n arcrcalilv 
r achni The above ly J>cs of I cal an -sthc a 
art in licatc 1 1 open as w ell as do cil re Iuc 
tion \ larg r perc ntage f close I re luction 
is |)o iblc as the sustamcl rel xation (f the 
musck in ol 1 an J the erv important 31 1 
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committee, with, the result that at all times 
the matenal appearing m the pubhc press was 
authentic and ethical, and devoted entirely to 
the scientific aspects of surgerj- and the ideals 
and actmties of the College 

Of great importance was the extensive 
utilization of radio broadcasting All the 
large local stations, many with national hook- 
ups, u ere utilized two or three times daily for 
the dissemination of useful and timely 
pubhc instruction A few of the titles of these 
five-rmnute radio broadcasts wiU indicate 
their general scope and importance “The 
American College of Surgeons, Scientific 
Aledicine and the Public”, “Your Personal 
Responsibihty for Health”, “Cancer and 
Pam”, “Reducing Cancer A'Iortalit> ”, 
“Choosing Your Hospital”, “The Hospital 
and the Community”, “M'hat Cancers Can 
be Cured”, “Dmdends of Medical Science”, 

‘ Consen'ation of Life and Limb Folloning 
Industrial Injuries”, “Adding Years to Your 
Life ” 

The evening scientific meetings of the Con- 
gress measured up to the high order of pre- 
vious congresses, the papers being of out- 
standing importance by reason of the high 
scientific attainments of the authors and the 
teaching value represented in their subjects 
At the Presidential Aleeting on Alonday 
evening, following addresses of welcome b> 
Drs Charles Gordon Hejd and John E 
Jennings, the distinguished foreign guests were 
introduced The retiring president. Dr C 
Jefi iliUer, of New Orleans, gave a memor- 
able address on “IMedical hlen and Their 
La) Cntics ” This was followed by the 
inaugural address of Dr Allen B Kanavel, of 
Chicago, on “Fundamentalism and Social 
Progress m Medicine ” The John B jMurph) 
oration in surger)' by Mr Arthur H Burgess, 
professor of chnical surgery in Victoria Uni- 
versit), Manchester, England, on “Murphy, 


and Some Principles of Unnar) Surgery” was 
in keepmg wuth the splendid traditions of the 
College and presented Alurphy as a signal 
and outstanding contributor to the develop- 
ment of urological surgery 

A wide range of surgical subjects was co ve- 
ered by the programs for the scientific sessions 
on Tuesday, Wednesday, and Thursday 
evmmngs, and a mere citation of the titles and 
their authors indicates their high quality 
“The Present Status of Cardiac Surgery,” 
Elliott C Cutler, Cleveland, “The Operative 
Approach to the Heart and Pencardium,” 
Arthur AI Shipley, Baltimore, “Technique 
and End-Results in Denervation of the 
Adrenal Glands,” George W Crile, Cleve- 
land, “The Newer Concept of Chronic 
Arthntis,” Ralph Pemberton, Philadelphia, 
“A New Alethod of Operating for the Repair 
of Ruptured Cruciate Ligaments of the 
Knee Joint,” Wilham R Cubbins, Chicago, 
‘ Some Old Truths about Fractures,” Wilham 
Darrach, New York, “Pentoneal Adhesions 
Their Prevention by the Use of Digestive 
Ferments,” Alton Ochsner New Orleans, 
“Further Experiences with Fascial Repair of 
Hernia,” W Edward Galhe, Toronto, “Cur- 
ability of Cancer of the Stomach,” Donald C 
Balfour, Rochester, Alinn , “Some Expen- 
ences in the Treatment of Carcinoma of the 
Rectum wuth Radium,” Sir Charles Gordon- 
Watson, London, England 
The special meetings at the Academy of 
Aledicine on Tuesday and Wednesday ev e- 
nmgs, devoted to the discussion of subjects of 
interest to those surgeons who practice in the 
special fields of ophthalmology and otolary n- 
gology, were attended by large audiences and 
contnbuted greatly to the scientific excellence 
of the program The speakers and their 
subjects were as follows “An Outline of the 
Activities of the Otological Research Labora- 
tory of the Johns Hopkins University During 
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THE 1931 OLIMCAL CO'IORESS 

T he twenty first annual Clinical Con 
gress o{ lie Amencan College of Sur 
geons held in l\tw Aork and BrooUyn 
fromMonda> October u toFnda> October 
i6 1931 was the fourth Clinical Congress 
held in these cities In comparison with the 
three previous sessions— in loia 1919 and 
19 4— the twentj drsf Cbngress m9> well 6c 
considered the most successful of all The 
1931 session was particularly notenorthj bj 
reason of the large number of surgeons m 
attendance the high technical quality of the 
surgical clinics the important conferences 
d \oteJ to hospital standardization the 
notable character of the cancer s>mposiuni 
the conference on methjJs of teaching of sur 
ger) the fracture eshihit and demonstrations 
and the conference on industrial medicine 


The surgeons of ^elv \ork and BrooU)-n 
contributed a clinical pro ram that em 
braced every phase of surgical endeavor « 
which all the important hospitals of (hs 
metropolis were represented In addition to 
an ettensive schedule of operative clmns 
there were numerous clinical demonstrations 
and symposia contributing greatl) to the 
value of the clinical pro cam There wee 
numerous demonstrations in roentgenolo y 
surgical pathology and surgical research in 
the hospital raedical school and allied 
institutions It was found that the vasitia 
suigeons distnbutcd Ibenwelves easily eiBon 
the \anou hospitals so that the clinics were 
frell attended 

In recoenition of the splendid chmea) facil 
ities of Brooklyn Uednesdaj October 14 
was set aside as Brooklyn Long I land Dav 
so that the clinics in the hospital of Brooklyn 
and its suburbs were favored with a lar er 
attendance than at any previous session 

The evening meeting m the ballroom of 
the new Uoldorf Astoria where the paper 
dealt with various phases of general and 
special surgery were attended by lar^c 
audiences filling the ballroom to its capacity 
each evening Speaal meetin s of the sections 
on ophthalmology and otolaryn 010 y o 5 the 
New York A ademy of Medicine tbrou h the 
courtesy of the officers of those s tmis 
formed a distinct addition to the scienlihc 


and traumatic sm^ery program 

The large and beautifully decorated public To provide for a proper contact with the 
room of the new M aldorf Astona Hotel public throu h the daily newsp pcis a d« 
provaded a most attractn e setting for Climcal { artment of publicity was organize i throu h 
Congress headquarters with unusual faalities ihich all publicity relative to the Congre s 
for handling so lar an attendance v as handled under the supcrvi ion of a press 
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ADDRESS OF WELCOME— NEW YORK' 

CHARLES GORDON HEYD, M D , E \ C S , New York 


O N behalf of the medical profession of the 
City of New York I am happy to bid you 
welcome and sincerely hope that your \nsit 
mil be profitable, educative, and pleasant 
In the 7 years since the last Congress met in 
this at>, we have all observed the remarkable 
change that has taken place m medical education, 
medical sociolog}’’, and m the practice of medi- 
cine, per se The forces that have operated upon 
the practice of medicine have, withm the last few 
years, co-ordinated themselves with the result 
that there have been erected in this city two 
medical centers, representing two of the most con- 
structive projects in medical sociology and m 
medical practice We have all witnessed the era 
of mergers m industry and it w'as not to be 
doubted but that our medical institutions and 
hospitals would be affected by this trend of the 
times and merge with their affiliates The result 
IS that today m our city we have the Medical 
Center of Columbia Umversity and the Cornell- 
New York Hospital hledical Center Both of 
these gigantic projects are the resultant of manj 
lines of force and their object has been to create 
what their names impty, namely, a center for the 
treatment of disease, for allegation of human 
suffering, for research, for medical progress and 
for the training of young men to become adequate, 
competent physicians and surgeons 
We invite \ou to witness what the profession of 
New York has to offer m the dailj run of its 
actmty By far the larger number of hospitals 
participating in this Congress are institutions 
that are dedicated to the teaching of medicine and 


combine within themselves or their affiliates large 
teaching facihties Their work then represents 
the quality of surgical practice as it maj be ob- 
served by and large throughout the entire cit\ 

The attending staffs of the various institutions 
are engaged in a process of continuous education 
in the art, science, and practice of surgeri Work- 
ing in approved hospitals, with proper clinical 
records, wnth frequent adequate staff meetings, 
by penodic mortality and morbidity sun e> s, to- 
gether with a comprehensive follow-up si stem, 
the surgeons of our hospitals are carrynng out suc- 
cessfully, I am sure, the object and aim of the 
American College of Surgeons as it is represented 
by its membership throughout this country 

The hospitals participating in the Congress are 
all on the approved list of hospitals of the Ameri- 
can College of Surgeons, and the surgeons par- 
ticipating m the clinics are for the most part 
members of the College 

On behalf of the Medical Society of the County 
of New York, and in equal measure for the hledi- 
cal Societies of Kings, Queens, the Bronx and 
Richmond, we are happy to hare you here as 
visitors and guests 

We smcerely trust that our efforts will not 
prove unavailing in indicating to you the mate- 
nal progress that has been made in research, m 
chmcal surgery, in surgical technique, and m the 
lessemng of hospital mortality and morbiditi 
Everv thing we ha\ e is yours and the measure of 
our welcome is the zeal with which we look for- 
ward to shownng y ou all that is w'orth while m the 
domain of climcal surgery^ 


jPrcscntedbefore the Clinical Congressof the American CollegeofSorgeons Xew'iork Octobcri- 1931 
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the Past Five jears Samuel J Crone 
Baltimore Some Intimate Studies of Nasal 
Function Their Bearing upon Diagnosis and 
Treatment Arthur \\ Proetsr St Louis 
Clinical Phases of Industnal Injuries of the 
h>e and Orbit Fdnard B Heci.el Pitts 
burgh George H Cros Chester Pa t S 
Sherman Newark and Henry S Miles 
Bridgeport Conn Patholo ical Specuncns 
Bernard Samuel New \ork Workmens 
Compensation Problems of Interest to Oph 
thalmolopsts \ A Zimmer director 
Di\ ision of orkmcn s Compensation New 
\ork State Department of Labor The 
Prevention of Industnal Accidents to the 
L>e and Orbit Louis H Cams director of 
the ‘^ocitt) of the Prevention of Blindness 
New ^ork 

At the nineteenth Convocation of the 
American College of Surgeons on Friday 
evening October i6 honorary fellowships 
were conferred upon three distmgui hed 
I uropcan surgeons and 642 candidates of 
the Class of 1931 were admitted to Fellow 
ship in the College With conoseness and 
clanty of diction the President Dr Allen B 
Kanavel taking for hts theme The Program 
of the College and the Initiates Respon 
sibihty placed before the candidates their 
rcsponsibihtie upon becoming Fellows of the 
College and appealed to them to uphold a 
standard of professional conduct in keeping 
with the hi^h resolution of the ColIe4,c The 
I cllo ' ship address by Dr James R \ngcll 
president of \alc University Medicine and 
the Contemporary ‘J'ociaf Order nevie vc / the 
rxmtacts of medicine with the pres nt social 
order The masterly arrangement of facts 
ba cd on service to the community vas pre 
sented with a broa 1 underlying humamtan 
anism 

\ community health meeting in the 
Academy of Alusic in B klyn on thee c 


ning of \\ ednesday Octoberi4 proicdacoa 
structiv e innovation attracting probably the 
largest attendance that has ever attended 
any medical meeting in Greater \ew 'iork. 
Dr John E Jennings chairman of the 
Brooklyn Committee on Arran ement pr^ 
sided The speakers were Franklin H 
Marlin Chicago Allen B kanavcl Chicago 
Malcolm T MacEachern Chica 0 Joseph 
C Bloodgood Baltimore Frederic \ Beslei 
Waukegan Illinois Geor e \V Crile Cleve 
land C JefT Afilfcr Vew Orleans Charles 
H Mayo Rochester and Robert Jolly 
Houston 

Certain feature of the twenty first Clinical 
Congress seem to be worthy of spcail 
eropbasj There was manifest throughout 
the Congress a larger public interest m 
medicine and surgery The publicity at all 
times \ as informative and instructive and 
with the aid of national and international 
press associations the message of the College 
was given a wide geographical di tribution 
The radio broadcastin with the happy se 
lection of subjects and the distingui bed 
character of the speakers served further to 
extend the influence of the Colie e in a man 
ner quite remarkable 

To the Fellow 3 of the College both old and 
new there came a marked personal appre 
ciation of their duty to the community and a 
proper appraisal of their personal responsi 
bility to the high art and the splendid altru 
ism of their profession Even to the casual 
observer it was apparent that from the time 
of the hr t Con ress m New \ork City m 
igiJ the College has grown in stature and m 
prestige This twenty first annual Congress 
the fourth in New \orfc served further to 
accentuate the warm place the College 
occup es m the hearts and thoughts of the 
profes on in the greater aty of S ew \ orb 
CiiARixs Cordon Hevd 
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MEDICAL MEN AND THEIR LAY CRITICS ^ 


C JEFF MILLER, M D , 

T here is a Si’cteenth century version of an 
old Latin epigram vluch has to do with the 
three different aspects a phj sician can pre- 
sent under three different sets of circumstances 

“Three faces the Phj’Bition hath 
First os an Angell he 
When he is sought, nect rvhen he helps, 

A God he seems to be, 

\nd last of aU, nhen he hath made 
The side, diseased, rvcU 
And asks his guerdon, then he seems 
oughlj Fiend of Hell ” 

Those same circumstances still pretml, gentle- 
men of the American College of Surgeons, and 
in the last aspect v e are still all too nell known, 
but the articles that hate been appeanng about us 
recently in the laj journals can be interpreted 
only as meamng that our angelic and our godhke 
quahbes are no longer terj apparent In these 
da\s cnbasm that is usually highly unfavorable 
and abuse that is frequentlj close to scurrilous 
are part of our dadj bread I know, as Kiphng 
puts It, that “doctors alwa>s hate been and 
aluats mil be exposed to the contempt of the 
gifted amateur, the gentleman who knows b\ 
intuihon eterj thing that it has taken them years 
to learn,” but that does not etplaxn ever} Amg 
It does not explain the presence of these articles 
in magazines w hose standards, one used to believe, 
were rather higher than the publication of half 
truths and misrepresentations and downnght 
falsehoods I confess that a rather unworthy 
suspicion has crossed m\ mind that it has per- 
haps been easier for our traducers to gam a 
heanng than it has been for our defenders Here 
and there a ph}Sician has raised his \oice, not 
alwaxs, I am sorr\ to sax, xxith xer} profound 
wisdom, but lay defenders are notabl} absent, 
and I find it rather hard to beliex e that an occa- 
sional satisfied la}’man an occasional grateful 
patient, has not tned to sa} something in our 
fax or 

I cannot help wondenng, as I ponder on these 
articles, whether medical serxice has reallx de- 
clined to as low a lex el as the wTiters xvould hax e 
us beliex e, or whether the explanation is that the 
age demands a x ictim and the medical profession 
has alw ax s been fair game \ good many of the 
charges, of course, we nchlx deserve ilore than 
oAer men, perhaps, x\e haxe left undone the 
things that we ought to haxe done and done tire 

’Address of the Rctirms Pres dent presented before the C 


F A. C S , NeU ORLEA^S 

things that xve ought not to hax^e done, but surely 
we cannot all of us be so steeped in ignorance 
and incompetence, so far gone in imquity and 
avance, as these all-knomng ladies and gentle- 
men xvould hax’-e us beheve The old fault of 
generalizing from insuIBcient evidence, of makmg 
deductions from a single instance, not to mention 
speakmg dogmatically on subjects about which 
one knows exactly nothing, are everjavhere glar- 
ingl} apparent I\ffiat the} say is dl of it true 
about some of us, and some of it true about all 
of us, but that all of it could possibl} be true 
about all of us is a preposterous assumption I 
get the impression, as I read, that most of the 
wnters were in the state of mind of the Roman 
Chesterton desenbes, who made his hving, if I 
recollect anght, b} flinging Christians to the 
lions, he did not feel it necessary to know x’erv 
much about the rehgion the} professed, for, as 
soon as he heard of it, he hated it Thev hkewise 
seem to me to resemble a certain Scotchman, of 
whom I once read, Wilham Douglas b}'- name, 
who was “alwa}s positive and sometimes ac- 
curate ” 

As a matter of fact, what are the credentials 
of these self-appomted cntics^ \\T3at do thev 
really know of the men the} are mahgnmg’ 
MTiat do thev really know of the responsibihties 
and heartaches of the profession the} damn so 
blithely? Not verv much, I would sa} hir T 
Swann Harding, the most vociferous of them all, 
may serv^e as an example He is desenbed by 
himself as “chemist and author” and bv his 
pubhshers as “one of the few la} contnbutors to 
orthodox medical journals” I would that his 
pubhshers had been more specific I find him m 
many la} journals, I find him in a book of nearlv 
400 pages, m w inch our sins of omission and com- 
mission are handled in minute detail and manj 
words, but I find him not m the medical journals 
which I and mj fnends peruse His objections 
to us and our wajs are perfectl} Dqiical of mam 
of our cnUcs 

Mr Harding does not like it at all because we 
persist m behevmg that cancer is not mhented, 
whereas, he sa\s, the bulk of scienUhc research 
proves that it is He is opposed to the “ill- 
advised” procedure of th} roidectomv for the 
relief of exophthalmic goiter No information, 
he saj s, can be expected from examination of the 
skin and e} es of a subject v ith “patient anasmia, ” 

mol Congress of Saistons NewXorl: October i -j6 1531 
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ADDRESS OF W ELCOME— BR00kL\^ > 

JOHN E JE\*\I\CS MD F\CS B oo 


W r are glad that >ou have come again to 
Msit our hospitals and our clncs our 
colle es and our academies of med cine 
anilus \\ e cannot tell you hoi\ glad learetosee 
\ ou but p rhap I may attempt to report some 
of the reasons %hv 

r rst of course c feel that we have made 
some pro res since you \ ere here last We are 
anxious to show vou our new workshops and ob 
tain your approxal if xou th nk it is deserxed 
We ha\e made and are makin progress in a 
number of different i ays some of them \ ill be 
n the same d rection a that m x h ch you your 
sches are goin and some may not be identical 
nor parallel with your course Manx of you are 
from ne rap dly growing common tics and you 
arc builder organizers and pioneers Welcome 
to a city where one must demol h if he intends 
to bu Id' 

We arc glad that vou have come to u ge us by 
e ample to go visit g ourselves Many of us are 
very domestic and seldom \ ander far from our 
0 ndoor J think the stay at home habit is more 
firmly ingrained in Jxew \o k surgery than any 

P u Ud bef tb Cl ulC ( h A 


where else m Ame ca We need consta t re 
minders that behind the mountains there are also 
men There are men beyond the East Pne too 
and we m Brookhni hope you will x s t us in cu 
own home town We are not so far ai aj One 
day has been especially allotted to us \\e hall 
try to make it easy for you to reach us I th k 
many of you ill fi d agood deal tointerestyou 
Our Brooklyn IS a gi antic con ! me ale of small 
cities and x e haxe problems xxith which some of 
you lamsure arefamiliar We want to prev t 
these to you We xvant to introduce yo to our 
local chapter — The Brooklyn and I ong I land 
Chapter of the Amencan College of Surgeo — 
first I a f eld of actixity as yet unploughed Wt 
shall tellyou more ab ut that he youctrelo 
visit us 

We xvant to see you face to face a d in oir 
manv not enormous cli ics talk t you and to 
hear the sound of yo r voices talking back Tell 
us who you are and who e you come from Tell 
us if xe are ngl t Tell us f we a e x ron We 
will g e you an cn mous small towm elcome 
We are glad that you ha ecome 
Con (S »tj N X k 0 b 
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One other charge of T Sv. ann Harding ’s must not 
be omitted Dear to his soul, runmng like a leit 
motif through all his wnting, is the outcome of 
certain intelligence tests m the army which proved 
phjsicians to rank in mentality onlj just abo\e 
dentists and letennanans, for him that places us 
inentall\ once and for all, but those of us who 
emerge from the Binet-Simon test n ith a mental 
age of ten or thereabouts have a fellow-feeling for 
the mihtar} doctors who achieied the same 
results 

In short, there are a host of nnters who ha\e 
their quarrels mth us and our performance, many 
of them nchl) desenmd I admit, but who forget 
fairness and justice and even good breedmg nhen 
thej undertake to publish them to the world 
Lenty aside, there is no doubt that many of us 
nchly desene to be charged, even by such cx 
cathedra cntics as these, nith ignorance and in- 
competence With most of us, however, the 
charges are Telati\e Most of us, honestly and 
without reserve, treat our patients to the best 
of our abiht} and knowledge, though ability and 
knowledge are necessarily vanable qualities We 
are human beings, exactly like the people who 
cnticize us We have in our ranks no supermen, 
no archangels, from whom perfection can be 
demanded Conscienceless, unscrupulous men are 
just as likelj' to be physicians as to be blacksmiths 
or priests Physicians are just as likely to make 
mistakes as other people, rather more hkely, m 
fact, because medicine is not an exact saence 
and medical art is chiefly learned in the hard 
school of experience You and I know, ev^en if 
the public does not, that sv mptoms have a dis- 
concerting waj of refusing to group themselves 
into categones, that phjsical findings have an 
equallj disconcerting waj of refusing to be classi- 
fied, that the same disease appears in protean 
manifestations, that a diagnosis made with all 
the skill and ingenmtj in the world maj prove 
to be entirely wrong Finney is quite correct 
when he sajs that mistakes due to lack of trammg 
and experience differ from the mistakes that are 
common to us all as human beings and that can 
no more be av'oided m medicine than thej can 
be avoided anviihere else m life 
The public, however, does not seek to classifj 
pmsicians according to anj standard of abilitj 
and trammg More than that, it shuts its collec- 
tive ear tightlj toanj endeav or, public or pnvate, 
to present tlie true facts It reserves to itself 
\ ehementlv and emphatically the nght to choose 
Its own ph\ sicians “ An> man ’ — I quote Finnev 
again “with an M D degree is legalh entitled 
to operate on anv person foolish enough or igno- 


rant enough to permit him to do so,” and the 
number of the foohsh and ignorant is legion It is 
disheartemng to realize that intelligent people do 
not choose their medical attendants with the 
degree of care the> would devote to the purchase 
of a piece of furmture or a new hat The pubbc 
will not learn, it does not care to learn, what are 
the standards of medical competence Over the 
radio, through the public press, m the schools, 
b}' exerj' means of publicit} which this enlight- 
ened age possesses, this orgamzation, like many 
others, is attempting to tell the lait> something 
of the standards which it should demand of its 
medical attendants, but our words fall on barren 
soil For my own part, when I contemplate tlie 
reasomng bj which people choose their doctors, 
I feel like sajang what William III said to the 
crowd he was touching for the King’s Evil, “hlav 
God giv e } ou better health and more sense ” 
The charge that people do not select the best 
doctors IS, as 5 ou know alwax s answ ered bv the 
counter-charge that the rank and file of them 
cannot afford the best doctors Now I question 
that v'erj' senousty Of course, the patient who 
IS very poor frequently gets the best for nothing, 
and the patient who is v'ery nch can pay for the 
best, though it by no means alway s follows that 
he selects the best, for the reason that his mental 
processes often seem to undergo a species of 
parah'sis when it comes to the judicious selection 
and choice of medical attendants The middle 
classes, the salaried groups, I admit are often 
hard put to make their medical ends meet, but 
the diief trouble, I contend, is with hospital 
expenses, not physicians’ fees, and the two prob- 
lems ought to be argued separately 

For the fees of the best physicians are fre- 
quently not only no higher than those of the 
mediocre ones, they are often decidedly less, both 
in actual cash and m the time and monev saved 
by shorter hospitalization I have no doubt that 
the enormous fees one reads of are charged and 
obtained m some practices, but most of us know 
of them only through rumor, most of us have 
rather flat purses Moreover, as Glenn Frank 
points out, the problem of medical expense lies 
below the thousand dollar line, not above it 
The paUents who are charged large fees are 
usually' the patients who could afford to pav 
even larger ones Only excepUonallv is the phv- 
sician encountered who is not walling to cut his 
coat to fit his cloth, who is not willing to take 
into consideration in setfang the pnce of his 
semces the arcumstances of the patient and the 
necessary please note the word — the necessarv 
hospital expenses The loudest laments, m my 
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a c abiovit \ ViKh I adnwl ht kaews noit 
than I do for I ne%er heard of it ‘^ome doctor 
via the Ball moit S n secs no point to reliance 
oTOn the puise rate in illness and neither does 
Mr Hard ng The treatment of the symptoms 
of the menopause nith lummal or anythin el e 
IS were n tchcraft lor the menopause ethibit no 
sj^iptoms He prefers from the mountain of his 
obstetric cvperience pituitnn to ergot in the 
treatment ol postpartum h'cmorrha e thou b in 
severe bleed n he remarks categoncallj ro 
course must alivav's he Cnallj had to massage of 
the uterus to accelerate its contract ons H is 
opposed to ibe custom which he apparent!) be 
lieves rout ne of lettin" nurses d reel treatment 
thou h he a Id that doctors are so unaccusioired 
to therapeuii'S that thei endeavors to as umc 
charge th msehc praclicallj altvavs end in fad 
ure In sh rt M T S vann Hardin^ furnisf es 
an excellent illustration of the dangerous effects 
of a 1 Ulc kpoviled 

One F C Kellv i ntwgin tleCtr iitUshr} 
Uasu in< puncture anv pnde we m ht possibly 
have in th achievements of modem medcine 
According to him phv iciaas have had nothing 
to do V ith the control of disease the decline in 
the death rate and the in reas I longevity ol 
mankind all of ?hch things woul I have bap 
pened without them though how or v hj is not 
qute clear T)phod noculation far from aidin 
intheconti>l < the di ease stirs up tuberculosis 
and heart iroubie \ accination p!a>s no part in 
the lecrevs n incidence of stuallpox and the 
results in dphlheria a e just as good without 
antitoxin as Uhit Stai sties are p ainly beneath 
thi rtr consJerat n Th use of the \ ray 
results in tc liit) nd deforme) offsprn^, and 
onaisthcsia s not m unm xc I bl ss ng be ausc 
more pc pie arc lu i inio su gery th il to the 
p oft of the sutgein and their n ull mate un 
! in than ouiJ be the case iihout it M 
Kell) docs not care for u gerv most f ^ hicb 
he cons tiers entir Iv unne essarv a ) be i at 
his eloquent best m d scussing a He has it on 
thew rl of Frank U GIbreth anauth nlyon 
human mot on that the urg n is the I asl 
sk lied of anv !as^ of 1 and ork s The p of 
of thi dcvastalm blx t sc ms to 1 c in the lact 


that no t 0 surgeo ti sutures ju t al ke and 
since onl) one a> an be co reel all the otl ers 
aremtumlh w on^ Spec all m he h a llj ern 
Icmns on the gr und th t a ph ic an incapable 
of I sc verm for h msclf what s the mailer viih 
apotenlJ b lou Iv incapable f assess n ih 
tndingsof others a pent of a wl hdemand 
an qmmscicnee scarce!) to be h pctl for n thi 


vetv imperfect world We are not ho-Mit Wi 
entire!) comfortle s all disea^ we a e t 'd is 
benefited b> not thinking about it ard Irp cs 
js named as a pinicular!) good examp e of ihj 
nhilsbc irealirent F C Kef > il uiirales ri 
celleoti) the tjT e t f mmd v hich falls with and i 
nponlhenovponticssv itci mofOi verWenddl 
Holmes that if the whole matena ircda w re 
sunk to the bottom of fl e sea it ould be all ll't 
better for mankind and all the wore f r tie 
f hes lor to him the practice of med une meatij 
imply the giving of piils 
Bernard bhaw noull scorn t be consid red 
atnoo" lav journalists but the prefuc to Tif 
Doctor s Dll mn a is such an excellent example J 
the abu5<» of med al men that \ e may well in 
elude It here His vho c the ^ Leary says is 
based on the premise that white cr is is vr rg 
and in mediane one gathc“s thiiv^ ar very 
wrong inde d We leatn from him that tw 
tea edj of line s at p C‘ent i l^at it gi cs one 
betpic ly int the hands of a profes i n c « w 
deeply m strusts Mo t doctors havx no ho o 
ant) no conscience and the truth about them is 
too terrible to be faced S irgery is perforntd 
and drugs are given onJy for the sake cl f«t$ 
Vaccination is done in Ciitb and vivisect on 1«* 
cause of a lust f r crueltv The proportion o( 
deaths under the Pasteu treatment of hydm- 
phob a IS rather higher than w iihout it— statist "s 
are nothing to C D b All batteriologv is super 
sliUon anJ method to pre nt i feel on a* 
mpl) plays upon human credul ty Ad iT««p« 
of med cal pmion is one m re ev denre of ijno- 
ance aoj di honesty Tl e ank and ff of dec 
tors are no mo e a.ient fic than their ta ! ’S— 
Mr Harding belevcs that tl fe compe cat 
medical men who u exist a to be foun 1 m the 
lab raloric- an 1 at the heads of dej a imcr iS 
Icavi a th® h al n f the laiiv to the nrnul 
pr Ictnr at f the j rofessi a i ve ) leath i W 
be regarded a a poss I !e and un Icf the present 
system as a p of able mu !c anlih disiinci n 
bet en a quack loctor an) an authon exl one is 
mainly that the latter is legally nlilicf to s m 
the Icath cert 1 cates i r h ch b th ha e equi' 
need But here also s a g'can f hope in state 
m di me of which mare later tvi in homeo- 
paths the psoniti the ry and S el vh ma-sage 
n med al sal -at on t be found 
T me does rot permit the deta led ment ‘ 
manv olhc equally nerctn ous c it cs but I 
snn l rcfniin from call ng t your nticnl 
Chcsic T Co ell ho ha 1 u cl) the m>sl 
unf tunate anJ most unficli vabJ senes of ex 
pe ces n hosp tal that e XT be/ 11 m talma 
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to stud) Its output, and, m particular, to analyze 
Its mortality, and that the individual surgeon 
vould do veil to eialuate his personal work m the 
same exact manner A sinking case m point — and 
here, as I have done elsewhere, I pay tribute to 
the gallant courage ivhich inspired it — was the 
fearless publication by Y atson and his stall of the 
details of that nightmare epidemic of puerperal 
infecPon which scourged the Sloane Maternity a 
few years ago Medicine is benefited and bettered 
b> the unafraid facing of its own performance, 
}et one cannot refrain from wondering what the 
cntics of the profession would make of such re- 
ports, and speculating on the mud-sbnging that 
would undoubtedly ensue 
A woman journalist wnth a vitnohc pen, in a 
recent discussion of fee splitting, is apparently 
quite unaware of the comphment she pays us 
when she remarks that in the larger hospitals of a 
certain aty , in w'hich the staff is composed mainly 
of Fellows of the American College of Surgeons, 
such an abuse is not prevalent, w'hereas it is nfe in 
smaller hospitals, on whose staffs are few Fellows 
of the College Her intention, obnously, is not 
complimentary, but her remark works both way's 
It IS as much a tribute to the achievements of the 
College as it is an indictment of the Fellows who 
do not live up to its requirements It w ould be a 
unique situation, for that matter, if in this special 
organization, composed of nearly' 10,000 members, 
there were not, in spite of the strictest insistence 
upon qualifications and character, men who were 
not worthy, men to whom the Fellowship pledge 
w as merely a scrap of paper But surely that does 
not condemn us all 

The remedies suggested we can. touch upon only 
bnefly Advertising obviously' w ould not help, for 
the incompetent phy'sician w'ould blow his medical 
horn far more loudly than his better trained 
confrere, and the pubhc would be slightly more 
bewildered than it is now The group clinic, witli 
specialists at the head of ev'ery department, wnth 
adequate laboratory facilities, and with a reduced 
overhead because of a businesslike admimstration, 
has much to commend it, and the dimes for 
salaned, middle class patients, as run by Johns 
Hopkins Hospital and Cornell Univ'crsity, have 
done a great pubhc service On the other hand, 
under this plan the personal relation between 
physician and patient, which has been, and in the 
opimon of old fashioned practitioners like my self, 
still IS the bulwark of medical practice, would 
receive its deatli blow 

Health insurance works in nearh twenty -five 
countries, being more or less successful according 
to the degree of patenialism which the govern- 


ment practises in its admimstration, but it is 
doubtful whether it would ever work in the 
Umted States, and it is obvnously open to grave 
danger of abuse Perhaps in the future some 
practical scheme of private insurance can be 
worked out If it can, it will be a better thing 
than the voluntary sav'ing against a medical 
rainy day' which is the only recourse at present, 
and which stands small chance against the 
counter-claims of installment salesmen 
The most ardent reformers of medicine, how- 
ever, pay' small heed to such schemes as these It 
IS upon the project of state medicine that they 
fall w ith the loudest cnes of joy The profession, 
Shaw assures the world, wall remain a gigantic 
conspiracy to exploit human credulity' and suffer- 
ing until it becomes a body of men trained and 
paid by the country to keep it m health Harding, 
apparently forgetting the scandalous showing of 
the army' doctors in the matter of the intelligence 
quotient, quotes the army' and nav^' to prov'e how 
speechly such a scheme would usher m the medical 
utopia Even Glenn Frank, whose brilliant ad- 
dress before the Congress two years ago is still 
fresh m our minds, seems to hav e a chiMike faith 
that when medicine is under state control, disease 
will be conquered and death will be no more 
Perhaps so, but I doubt it TOiy should the 
practice of mediane by the state herald the 
miUenmal dawn> WTiat has happened in Russia 
does not fill w ith enthusiasm those who hav e seen 
conditions at first hand The coroners and health 
officers at present in charge of our affairs are often 
not of a caliber to inspire us with much hope for 
the future Pubhc and municipal hospitals are 
filled with medico-poliUcal appointees whose 
ability' is frequently' negligible and whose ethics 
are frequently doubtful One has only to look at 
the corruption in state and municipal govern- 
ments throughout the country today to question 
very seriously' the claims which are made for 
further state control of any thing The old query 
forces Itself to the fore, what pnee politics^ 

It IS consohng to know that all of our lay cntics 
do not believe that we are headed straight for 
perdition The cynical Theodore Dreiser, for 
instance, paints a v ery tender picture of a tv'pe of 
doctor who still, thank heaven, evasts among us 
W D Howells says that doctors are almost 
umversally gentlemen, either because thev were 
born so or because the Hippocratic oath has made 
theni so, and he wntes with sympathy and under- 
standing of the failures and disappointments of 
the physician, who knows more evil than other 
men, v et w ho still is meraful to human frailty and 
w ho giv es to mankind more ev en than the priest 
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etperience come from the patients whose hos 
pilal eipenditures know no restraint and are 
frequently entirely uncalled for but tvh once 
discharged e ther ignore the phy ician s bill al 
together or nho assure hm that they caon t 
pay It noxi — if e\er — because of tho e same 
hosp tal fees m c mpanson to wh ch I mi ht 
add his charge i usually very small 
But the critics think otherwise They know 
that all fees are h h and the me e thou ht of an 
attempt to collect them throws them into true 
apoplectic ra<'es Butwhyi it s nfulfor adocto 
to earn his li ing hj tlie p actice of medicine^ 
AMiy should he not try to collect his b 11s? Is 
then, another b anch of human endeavo tnnhich 
ihcneces ity forJmngby the labor of ones hands 
an I brain is met vnih o much contumely and 
scorn? The average phys cian did not choose his 
calling primarily because he expected to bee me 
nch at it His cakes and ale are al avs late in 
comin^, and sometimes nc eramveaiall Su cly 
he IS entitled to some rev arl for the ume and 
monev he has expended in hi trainmo’ for the tod 
and ciTort he puts into his practice 
To attain the degree of ignorance and in 
competence with whch le are all so glibly 
charged U takes the doctor after his pnoury 
education from seven to mn years of college 
and hospital o k and it cost him from e ht to 
twelve thousand dollars ^\hen he begins to 
practise in addiuon to maintain ng a ce tain 
tan^rd of hvir he must spend from yo to 40 
per cent of his income for profes lonal equipment 
and for keep p h m elf abreast of the medical 
time tie vorks hours that a union laborer could 
not be persuaded to consider for any wage and 
food and sleep are frequently erv n fcntal 
consideration lie docs ach year hand Is and 
somet mes thousands of dollar af/ree tori, ni 
he is eiqxjctcd t c ntnbute besides to all 
chantab’e cau es Ilecom^^mt htscirnin days 
late and he must st p r lac vciv ea h be auseof 
hisphvs call nulat on H ame re ponsibil ties 
heavier than (hose f ther m n nd Rab la s 
jest IS still true There be ir edrunka I amo 
us than old phys cas Ifsnmc ntinues 
onlv while he h mself is evm n c and he s ciy 
lucky if he collects as mu h as 60 per c nt 1 h s 
fees Is th rc any other p fcssi n 6 s nes> n 
earth vh ch would continue to pt atcu ders ch 
hand caps’ kctcool mcly and con re ih 1 i 
of the phvsician ho po nts out t hi d I tors the 
neces tv be and b s family I bor under for food 
an 1 shelter and ciothi The general fea t 
that h 3 rewards should be p reh pinlual n I 
that he and h s subsist on hea enlv trantia 


I sav m all seriousness that I bel eve the moral 
sense of the public s steadily diminishing h n t 
omes to dottors blls Persons vhoarehonMi 
one as umes in other v alks of 1 fe regard a b II 
from a physician as something to be paif wh a 
they get around to it if it is ev er pai 1 at al! If lie 
grocer s b H 15 not paid they get no grocenes, li 
the gas b II or the v ater b 11 is not pa d a callous 
CO poration or a soulless city counal cuts H the 
gas or water If the installments on the radio and 
the automobile and the furruturc arc not pad 
back go the radio and the automobile a I t*'e 
furniture to the firms that sold them But the 
physician cannot take back his sernces and the 
ethna of h s calling do not permit h m to refu'e 
to treat people v ho do not pay him and who he 
knjws full well never mtenl to pay Jum 
Some day the doctors may tale the public 1 to 
the r confidence on the subjert of tbovc vame vr 
pa tl bills and I pred ct that a number f people 
are gom to be very much surpri ed For an 
amasm proportion of them belong t patients 
who seemingly can provide themseh o n i th all the 
neces ivies of J fe as well as with jtpsI c* w 
laxuncs They have country and city h mej cars 
and servants They travel they send the 
ehildrcn to exclusive schools they entetan 
lavishlv But they do not pay their doctors and 
they meet them pubheJy andscKJJlJ} nithue tra 
quive I myseil have fr quenlly lunched a A 
d ned m the company of pe pie who bad 0 ed m 
money for months and yea s butlmy elfvasthe 
nly person present wh was at all embarras^ 
To lea thi en nx mg conside alien it ha 
oft n struck me as very cur ous that our cnlicsdo 
not cem able to interpret our own c it cisms of 
our el e Tl ev quot hat e ay f urseWsa 
d reel e adence of their blanket coni nl n t o t 
0 fhles ne s ilhout ompreheni jhehreJthv 
signifcancc f our n real zat n ! our 0 n 
shortc min^s F rinstanc lastycar nihis y 
Cong cs 1 had someth ng t av concer 1 
compete l s rgery and 1 Ind a porti of irv 
r ma k$ used to ad e t e T b aim II r ' n s 
book n the blurb of v hi h I tr vcl n the d J- 
t n u sh«l comp ny of Dr W J May The 
a crage lav journ I st oirpla ently a sun tv 
since e adm t that e h ve fa li th t e 0 
thn in med c nc must be » on ani c n> 
medical man m st be a scounJrel It loes 0 
cem to da n upon them lhat we a c merciy 
cleaning ou own house that the d tm nt u 
of the fev ot of th m ny and that t is m st 
ngftfanJpr pe that ish Idcmelrom iihin 
Vntherth g Had ngc ten Jed th tone 
fth most helf f i th ng that any tall can d is 
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Stevenson s tnbute to the physiaan as the fine 
flower of our civilization is too well known to 
need repetition and St Loe Strachej echoes him 
1 hen he sa>‘s that there is no profess on vhich is 
more exposed to the temptation to forget honor 
humanitj and kindness none in whidi the ex 
ploitation of human suffenng is easer and jet 
none in which the temptation is o tnumphanUj 
withstood 

I do not think that we altogether deserve the 
cheap abuse the verbose smartness that is 
leveled at us so often in the lay press today On 
the other hand we would do well to remember as 
kiphng sajs that no shortcomings on the part of 
others can save us from our own We deserve all 
too many of the charges that are brought against 
us W e know far too much sc ence Hard ng and 
h s fellows to theconlrarj and far too little of the 
medical art We have too much knowledge and 
too little humamtv We fumble and stray when 
we should walk direct and straight We fail all 
too often though it would be simple justice for our 
cntics to remember that inabluy to care is not 
nccessanlj a stigma of ignoran e and incoro 


petcnce W e are an altruistic and a sclf-destropc 
profession jet we are too frequently sebsh and 
self seeking But we carrj the poorest of u a 
heavj load of care and responsibilitv and con 
stantlj recurring disappointment which those 
whohave not borne it cannotposs blv comprthenl 
Strachej in that sameessav fromwh ch Iha x 
J St quoted mentions a life of Hippocrates 
wnlten b> an American pbj'siaan and dedicated 
To the noble profession whose gospel is the heal 
ing of mankind whose honor is the Ilppocratic 
Oath That is our ideal Gentlemen of the 
College even thou h we fa 1 to achieve it a d as 
Ires n these symbols of theofTcc with which you 
have honored me to the President who is to 
succeed me lamgivm them as you and Ik ow 
to an honorable gentleman and d stingmshed 
Surgeon who exemplifies in his 1 fe and practice 
this high ideal and m who e hands the destimes 
of this College are safe 
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FUNDMIENTALISM AND SOCIAL PROGRESS IN AIEDICINE^ 

ALLEN B KANAVEL, D , F A C S , Chicago 


T he imesuture NMlh these robes of honor 
bnngs with it a sense of humiliU , especially 
when one remembers the distinguished sur- 
geons w ho have preceded him The> are accepted, 
howeier, as an expression of your desire that each 
and eier> member of the College should feel that 
the duties and responsibilities of membership 
should be shared by all, that our College is demo- 
cratic not autocratic, an association not a go\ em- 
inent, the concrete expression of the ideal that 
the most enduring progress in social moi ements 
follows the partiapation of all, even the humblest, 
in Its deliberations and activities 
In this spirit of mutual counsel, ma> I bnng 
for jour consideration some of the problems of 
the present day tendency toward the socialization 
of medicine with its suggestions for group and 
contract pracPce and moification of our code of 
ethics’ In begmmng the consideration, it is perti- 
nent to ask whether we have mmds sufficiently 
free from guild arrogance, guild complacency, and 
guild fundamentahsm to consider wiseh the basic 
pnnciples The historj' of medicine is replete w ith 
examples of our ultra-conservatism In Egj^it 
medical practice was ngidly prescnbed bx the 
Hermetic Books of Thoth and, if a patient’s death 
followed any variation from the prescnbed pro- 
cedure, it was regarded as a capital crime Ans- 
totle m his Politics sajs that phjsicians were 
allowed to depart from the accepted methods of 
treatment only in case the patient did not improx e 
in four daxs The authoritj of Galen benumbed 
scientific medicine for thirteen centunes The 
onI> quesbon was whether the ongmal Labn 
translations or that of the Mohammedan, Axn- 
cenna, interpreted the master correct!} It was 
not until Paracelsus came to the bonfire of the 
students at Basel celebrabng the Feast of St 
John and threw into the blazing flames his Axn- 
cenna s Canon of Medicine, sa} mg ‘ Into St 
John’s Fire so that all misfortune ma} go into 
the air with the smoke” that the pall of Galemc 
authont} was lifted So Luther broke the spell 
of tlie papacx when he burned the papa! Bull and 
Statutes bx tlie Lister Gate of Wittemberg 
There is some justificabon for fundamentalism 
m social concepts, but none in saence This the 
Catholic Church found when it demed that the 
planets moxed around the sun, and the facultx 
ot Basel when it called Paracelsus a liar,” a 
suborner,” “a necromancer,” ‘ possessed of the 
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dexul,” “an ox head,” and “ the forest ass of Ein- 
siedeln ” Neither the impnsonment of Gahleo bx 
the Inquisition nor the bamshment of Paracelsus 
changed the facts in the slightest degree 

Guild arrogance refused for fifteen centunes to 
recogmze medical thought unless expressed in 
Labn and emanabng from established centers of 
learning Literature was proud to honor the Eng- 
lish language with its Chaucer and Shakespeare, 
Italian with its Dante and Tasso, French with its 
Deschamps and Villon, but medicine clung to its 
Latm Dr Lorenz Fnes, although of the Galemc 
school, was persecuted because he said, “Me- 
thinks German is not less worthy to express all 
dungs than are Greek, Hebrew, and Labn ” The 
barber surgeons of France xxere denied profes- 
sional nghts because they could not read and 
wTite Labn, and exen today physicians look 
somewhat askance at those who do not write their 
presenpbons m that language 
Are we }et free from the guild arrogance that 
refused to recognize Par^, John of Ardeme, and 
Seigneur de Stains as reputable members of the 
profession’ A'et Pare made Pans the surgical cen- 
ter of the world, John, of Arderne, established 
surgical pracbee m England and mamtamed un- 
tanusbed its ethical standards, while Seigneur de 
Stains, “booted iackej ” as desenbed by the 
physicians, ennobled bx Louis XR' for cunng him 
of a fistula-m-ano when the ph} sicians had failed, 
helped to elex’-ate French surgeons to an enxnable 
social posibon The untrammeled and unpreju- 
diced mind is essenbal to scienbfic progress 
Bacon says, “Truth is the daughter of bme and 
not of authont} ” Bunyan’s shepherd guides. 
Knowledge, Expenence, Watchful, and Sincere, 
are for medicine much better guides than Author- 
ity, Guild Arrogance, and Self Complacencx 
“Mediane learned from a monk how to use anb- 
mon} , from a Jesuit hoxx to cure ague, from a 
fnar how to cut for stone, from a postmaster how 
to sound the Eustachian tube, and from a dairx 
maid how to prexent smallpox ” (Holmes) Are 
we now equallx ready to accept and utihze new 
ideas w hether the} come from old or new centers 
of medical thought, whether from well known 
or obscure surgeons and, indeed, from xxnthin or 
without our profession’ It was difficult for conb- 
nental surgeons to beliexe that far remoxed from 
the of \ elpeau, Simpson, and Semmelweis, 
Sims had established successful procedures for the 
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or physicians connected with thenij and not be- 
come unethical advertising’ Is contract pracbce 
in itself reprehensible or is it the manner in which 
the practice is carried on the evil ve wish to cor- 
rect’ Is the part-pay clinic WTong or is it the 
abuse of its facilities that is mimical to public 
welfare’ The time has passed, if it were ever 
here, when we can decide these questions on 
the grounds of guild welfare The interest of 
the commumty and the patient must be our 
first consideration I am not unaw are of the great 
dangers that threaten with any modification of 
our ethical law s Unlicensed publicity opens the 
door for unjustified personal exploitation, for the 
adiertising of institutions m which tlie returns 
secured depend upon the permcious power of an 
unlicensed and unbridled press, and it destro>s 
the ancient safeguard of the patient, that w orth 
and works of the competent physician offer the 
safest recommendation 

On the other hand, when we see the exploitation 
of the poorly informed public by charlatans and 
medical hijackers, we must meet with construc- 
tive suggestions the desire of ethical institutions 
and public spirited orgamzations to eradicate this 
evil, must realize the distinction between adver- 
tising for personal and selfish ends and that for 
the education and welfare of our people, must 
acknowledge that the principle of protection of 
the public for w hich our code was established may 
be better served by some change in our conception 
of the application of our rules 

Contract practice is probably the most impor- 
tant question confronting us today We recognize 
that It may substitute impersonal responsibility 
for personal, destroy indmdual scientific en- 
deavor, and end in careless, hasty, and machine 
made semce to the patient But the necessarily 
high cost of competent medical sennce, the prored 
value of the association of able trained specialists, 
and tlie necessity for well equipped hospitals and 
medical centers for the proper study, diagnosis, 
and treatment of disease present problems not 
easily solved under our established system of in- 
dividual service 

Social science and the expanding conception of 
medical service are leaping ahead of us, some- 
what bewildered, hardly know mg what they re- 
quire, earnestly anxious for help If we do not 
help to solve the questions of competent, reason- 
ably pneed serv ice, ill advised, poorly conceded, 
and unfortunately executed methods of service 
vvill be forced upon us with disastrous results to 
the public and the profession, and we will find 
ourselves like Ring Lear roanng at the storm, 
birehcadei! and helpless 


We must begin our thinking by eradicating 
from our rmnds all thought of gmld consciousness 
or personal aggrandizement, and ask ourselves 
how we can bnng to all patients competent, rea- 
sonably priced service We carmotdenj that part- 
pay clinics may' be advisable in certain instances, 
tliat contractual relations with institutions or or- 
ganizations may at times secure the best service 
Itis the abuse of these that vv e must guard agamst 
It behooves us to give careful consideration to 
this so called contract practice and not because 
of the fetish of a name, compel organizations of 
individuals, industry , and institutions to employ 
incompetent individuals for service Neither the 
individual, industry, nor the constituted authori- 
ties of government wish inadequate service, yet 
through the urge for reasonably priced medical 
attention this catastrophe is liable to occur unless, 
with broad and unselfish vision, we help to gmde 
the mov'ement toward collecbv'e medical service 
rather than sit complacently byq bulwarked by 
a supposedly sacrosanct code of ethics, and let 
the imtiative slip from our hands 
Because of its contact vv ith medical practice in 
every' part of the Umted States, the American 
College of Surgeons is particularly' equipped to 
study this question It touches in an intimate 
way daily surgical practice in every' state, and 
every form of social and industrial life 

Wdien Pennsy Ivania, Rhode Island, Tennessee, 
\ ermont, and Alabama pass compensation laws 
limitmg payment to one hundred dollars and 
Kansas and Kentucky to tw o hundred dollars for 
medical and hospital attention to injured em- 
ployees, we know It ends in incompetent service, 
but on the other hand, we must not forget that 
Connecticut, Idaho, Illinois and other states grant 
reasonable compensation, and that an industry in 
South Carolina has established a contract service 
for Its employ ees that has secured commendation 
alike from physicians and paUents Side by side 
in Oregon flourish commendable and censurable 
experiments in mdustnal medicine 
The College w as not born w ith a caul, so cannot 
be clairv'oyant but must depend upon intensive 
study of the problem It should not make its 
dcasions based upon protection of a local group, 
but upon the sweep of the broad flowing stream 
of social medical serv ice, and nev er lose sight of 
the principle tliat its actions must be based upon 
what will ultimately redound to the real service 
of patients W ith our organization we should be 
able to gather all av’ailable data as to state laws 
regarding compensation, as to all types of con- 
tract practice established by industry or organiza- 
tions and to ev aluate the results of these in terms 
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cure of vaginal fistula Mott had hgated the jn 
nominate artery and a bacXnoods sui^eon of 
Kentucky had removed ovarian cysts I am not 
certain but that at the present time there is still 
some lingering thou ht that the Alle benys or 
the Mississippi river is the natural sc entific bor 
der of the United States If \e are to ne ase 
good judgment and in tiate constructive acton 
m the consideration of modern sooal tendencie 
in medicine we mu t avod all the artifi^l 
lirmtat ons of guild fundamentalism 
Of late there has been an ms stent demand for 
a greater sociali ation of med ane mth Some 
modihcation of ou code of ethics and attitude 
toward publ aty contract practice pari pay 
clmics and group associations formed to give 
med cal attention at am imum cost Some say 
that med cine as noi practiced is ready for the 
museum of social institutions 
In contrast to th s it is urged that those who 
emphasi e the defects of modern practice are bl nd 
to the defects of sociali ed medicine v th its be 
numbin of that imtiati e which produced our 
Pasteurs Kochs and Hunters ourOlers Ma>os 
and McDowells ivith its detenorauon of the per 
sonal into impersonal relaltonsh p with its stenl 
ity m human sympathy that shn els the generous 
instincts of soc ety and makes out of medicine a 
soulless madune It s sad that o rage is already 
too mechanist c and if we continue we shall re 
place beaut) love generosity and all the attn 
butes of individuality with a ha d cold and 
aspirationles mechanist c society concerned only 
with the pfi lege of bt-in born the duty of 1 v 
in and the me ntab Iity of dyin 
Conscious of our own pu e ideafs know ng our 
constant improvement m the application f knowl 
ed e to the cu e a d eradication of d sease and 
filled th p de at our di cove es and the ad 
vance in medical sc ence we arc su pr sed that 
an cni hiened publ da es to quest on o r metb 
ods of practice and we un v sely esent any at 
tempt t cha them The day of such omfort 
able th u hts 1 ove Th sw 1 ng unrest of 
modem society has ca ght us unpjwa ed to meet 
tsdemands Jud menti asked to function where 
the cond lions f ita eJeastfa oraWe Tbeedu 
cated m n see the po sible p tfall of any change 
- he ishes to stop look nd 1 ten to accept 
change only after c r ful and after tro Wed con 
sideration but the tempo of mode n socetv de 
mands quick deci ns hether right or wrong 
Thas we fnd rselves instead f guiding the 
changing conception of medi 1 service dragged 
at the chanot heels of leckle s ll lofonp d 
documa es and social reformers 


One cannot help hut hope that from these two 
conflict n vie v i ill come some constructive 
thoughts that will meet the exigenc es of modem 
life and y et retain the ideals of mediant the pet 
sona! relationship of physiaans vvith the unfortu 
nate sick and permit the unhamp red progresj 
of medical science This is one of the great p ob 
lems to be jnet by the Amencan College of Sur 
geons and it must be met byyouyoun ermem 
bers of our 0 gamzation Inafiiliatm jo rseivts 
with us you have accepted our responsiblit esas 
well as our privileges and to j ou pa ticuhrly will 
fall ihe solution of this question in the vea s that 
are to f Hov You will fail if you do n t a oid 
bl nd attachment to old principles unth nking 
venerat on for tradition and do not recogm e the 
8 dity and provisional natuie of medK eintu 
relation to soc ety S ch change will come prob- 
ably not as a pe fected plan of p occdurc b t as 
anhypothesi inactionmodifiedby the eipenence 
itadduces Gu Id i ofation must cease Uemust 
not Ilk the Phar sees set ourselve apart ilJi 
b oad pbylaclenes upon our b 0 s Akno led''e 
of the attainments of modem sc entific medic ne 
must not be the pecul ar birtbr ght of the phvs 
Clan b t most become a pa t ol the comm n 
he itage of tl e every day c tisen Far from re 
enling the mqui y of the publ c as to our aims 
and ideals v e must welcome the associaton of 
the conslructiv mind of the well informed laymen 
in the s luUon of the great p oblems of the appli 
cation ol out <hsco\enes to the be efit of man 
kind Ou medical schools mu t be traini g cen 
tc for publ service r acti s mtiH be based 
n t on ihc trade uni n c ept of presen n 
out rights and mainta n ng o guild superior 1/ 
but upon the p cmi e that when we serve we 
public di nter ledly we serve oursel es best 
T enly centuries lave establish dee lampnn 
ciples of professional conduct and med cal prac 
t ce and ve have emb d ed these p ciplr n a 
code of cth cs But is this legal p essio of 
moral and ethical cond ctsacrosa d? Ethics aoT 
morals d not change but our ml rpretatvo of 
them as applied to son \ cond tvow must a v 
with cha ■nng c nditions Into our s cial tree 
tu e have come many startl ng changes d 
the last decade and it is pe tinenl to a k whcUicr 
some modification four con pts of ethical p -t 
tice may n t be necessary to meet the-e cha gea 
concun ns The pabl c jf tnts dec. ons as to 
p ofess nal c nducl m de upon te hnical i tet 
pKtation f our c de and has rightly demandea 
acuon based up the broad principle of public 
w Ifare Ho far may educat n of the p b>c 
go as to th standards nd service of nstitut ns 
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PRESENTATION OF HONORARY FELLOWS 

FRANKLIN H MARTIN, M D , F A C S , Chicago 


A t the Convocation on Fnday evening Hon- 
I orary Fellowships ivere conferred by the 
^ President on the following eminent sur- 
geons 

PRorrssoR Doctor Hans von Haberer, 
Cologne, Germany, an alumnus of the Medical 
School, University of Graz, Geheimer Hofrat Pro- 
fessor, Doctor of Medicine, Distmguished Sur- 
geon, Clmical Professor of Surgery, University of 
Cologne, Director of the Surgical Climc, Umver- 
sity of Cologne Introduced by Dr Frederic A 
Besley 

Professor Arthur Henry Burgess, M B , 
F R C S , Manchester, England, Distinguished 
Graduate and Professor of Clinical Surgery of the 


Umversity of Manchester, Senior Honorar} Sur- 
geon to Ae hlanchester Royal Infirmary, Con- 
sulting Surgeon to the Chnstie Hospital for Can- 
cer, Manchester, Past President of the British 
Medical Association Introduced by Dr George 
W Cnle 

Sir Charles Gordon -Watson, K B E , 
C M G , F R C S , London, England, Emment 
Surgeon, Graduate and Joint Lecturer in Surger}’, 
St Bartiiolomew ’s hleical College, Surgeon to 
St Bartholomew’s and St Mark’s Hospitals, Con- 
sulting Surgeon, Metropolitan Hospital, Member 
of the Council, Royal College of Surgeons of Eng- 
land, Ev-President of the Aesculapian Societj 
Introduced by Dr George Da\nd Stewart 


PRESENTATION OF CANTDIDATES— CLASS OF 1931 

FRANKLIN H JIARTIN, AI D , F A C S , Chicago 


I N behalf of the Board of Regents of the Ameri- 
can College of Surgeons, I have the honor to 
present to you, Mr President, candidates for 
Fellowship in the College, as follows 


United States 619 

Canada 7 

Alasi^a I 

Hawaii 4 

Philippine Islands i 

Australia i 

China I 

Lngland t 

Guatemala i 

India I 

Mevico 2 

Panama i 

Siam 2 

Total 642 


Inasmuch as the candidates before you have 
fulfilled all of the requirements for admission to 
Fellowship, and have affirmed the Fellowship 
Pledge of the American College of Surgeons, on 
authonty of the Board of Regents of the College, 
I take great pleasure in presenting them for 
Fellow ship 

Each year as we rcceue a new class of candi- 
dates into Fellow ship 1 am impressed bv the pres- 
tige of an institution that can influence such a 


goodly number of busy practitioners of surgery to 
seek Its portals 

1 o the casual observer these men appear as one 
more group that is being enrolled into our ranks 
Complacently, this observer shrugs his shoulders 
and reflects “How easy’” 

As an illustration let us enumerate the facts 
There were 4,388 applications for Fellowship on 
file January^ i, 1931 Se\ en hundred and nineteen 
of them were already approved by their state or 
pronncial committees on credentials, 1,490 
were presented to state and provincial com- 
mittees on credenUals during this y ear Of these, 
only 640, or 45 5 per cent, were approved and 
recommended for e\amination Of the total 
recommended for Fellowship before and since 
January i, 1931 (1,359), our careful sifting proc- 
ess has admitted to Fellowship only 642, or 47 2 
per cent, constituting the candidates who are 
here present 

Surely if we pay tribute where tribute is due we 
must pay’’ full portion to the magnificent group 
which IS before us this evening Ventably they 
are the sumval of the fittest 
They are to be congratulated, and the College, 
IS to be congratulated , but abo\ e all, w e must con- 
gratulate the people shall m tihe future seek 
their serMces 
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of service to the sick Thus «e should be able at 
least to guide the trend of medical soc alizat on 
Statesmanship cons sts in havin^ the capaaty 
to evaluate ideas The doctrinaire with h for 
mula worship the social reformer vith idealized 
concepts uncrj’stall zed by the fire of expenence 
and mdustrj with thou htless mater ahsm enun 
ciate plans of medical ervice arid it is the part 
of phjsicians who deal Mth the p oblem daily to 
e\alu3te them not with prejudice self cons dera 
t n or guild consc ousness but with unselfish 
statesmansh p 

Gu Id consciousnes on the one hand and an 
apprec at on of the dangers of communistic med 
Cl eon the other make us hesitate in recommend 
mg changes in the practice of med c nc We must 
not forget however that we take pride in the 
free pubic school system of our country that 
the teachers are devoted and pro ressive and no 
one would dare to q estion that the genera! edu 
cation of our people has been a profitable soc al 
e periment Iti3equall> true however that the 
presence of non public institutions endowed by 
a generous public wo king side by s de with our 
p blic schools has been an incentive to better 
V rk often indeed the e non public institutions 
have jnitated advantageous changes and more 
progressive police n our meth ds of tcachin 
\\ith this successful e ample of soc al se vice 
before o r eyes in the e\ er> day life of our people 
e should not be unbendi g in our oppos (ion to 
some modification of our s>stem f medical prac 
uce that will insure eq ally to the indigent the 
man of moderate means and the wealthy com 
petent d agnosis and treatment and >et retain the 
elf respect of all The ph>sicians m charge of 
an) such public service must ece e compensa 
tion commensurate w th the > ears of study neces 
sary to the adequate p eparation for the practice 
of medicine If c judge b) our e perience v tb 
our public school system with any p bic service 
must go private institutions and private practice 
if w e are t maintain the h gh standards of medi 
cine and insu e the c nt nued advance of the 
frontiers of med cal kno ledge 
E ghty j ears ago \ cho s id Should medi 
cine ever fulfill its great end it must enter into 
the larger pohtical a d soc al life of our times 
The solution of the p oblem of the absorption of 
med cal servi e into the 1 fe of o r people m t 
come with the combned dis te ted si dy f 
industry labor physcans andthepablc but 
the imtiati e should c me from the medical pro- 
fes on and particularly its orgamzauons as the 
Amenan College of Surgeons hodes el serve 
di interestedly the elevation of medical service 


The economic world today is m the midst ol 
agi anticsocial upheaval theendofwhicha au 
either constructive action or wo Id disor n 
izat on So far there ha been more dr ft Uut 
direction It demand upon those whom intelli 
gence has made leaders mo e humility and les; 
arro ance and upon those who are jess fi 
vored more rationalism and less theory but the 
mael trom of confljctm factors is s vast ihai 
one questions whether soc a! en'ineer can be 
found able to guide the turbulent st earn wte 
orderly pro ess 

That the medical pr fession ho\ ever has nol 
been unmindful of its publ c duty and has not 
faded to advocate and establish new prinoples 
the profess onal care and roeical cducat on f the 
publ c 15 pro ed not alone by the fr e service e 
have given our hospitals and medical institutions 
but by ibe imt ation and 5 pport ol such move 
meats as infant welfare med cal s cial serv ct 
studies ol the ca e ol the insa e by our asso la 
lions lot the prevention of blindness tuberculos s 
and heart disease by our catnpa gns to }«>« 
trachoma venereal d sense a d the delete ous 
effects of age by our interest in proper hous d 
prenatal ca e nstruction of e pectant mothers 
the ed cation of the p hi c in combatiRg the 
spread of contan us disease the jearly health 
eum nat on rural medical service juve le de 
I oq encies and the inspecti n and i struct on of 
school children 

Temporarily capital may provide m dical serv 
ce m re adequate than me uainlorm d labotec 
can secure med cal protect e assoaauons may 
g ve serv ce m e cheaply states may establ sh 
le 1 restrictions limiting the spread of d sease 
or provide institutions and free care for the r c u 
zens but these are only steps m a social de el 
opment ed catve of the people as wefl as the 
p f on Permane it soc al movements can g 
no fa ter than public educat on The doctnna res 
and the social reformers have their pi ce but it 
IS educative and not iegislali e The pubic lU 
not be satisf ed w iih less than persona! ser ce m 
illness and the profession vill we may be s re 
meet the demands of a chang ng concept on ot 
competent medical service w thin the r ach ct si! 

In the solution of ihes g eat proUenis you as 
members of the American College of S rgeons 
must take a prom e t part Asyo guide may 
I ugg t the follow g aphorism 
The j I ficati n of any med cal organization 
lies in the unselfishness of t deals its achie e 
me ts come from its init at e and fre dom from 
guild f ndame taf sm and its permanence rests 
upon Its service to the publ c 
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THE PROGIC^il OF THE COLLEGE .AND THE INITIATES’ 

RESPONSIBILITIES 1 

U-LEN B K EL, M D , F 4. C S , CmcACO 


N O more pleasing dut\ can fall to one than 
that of olScialh welcoming into felloi%ship 
tlie imPates ot the College Out of i 359 
applications for fellowship already appro\ed b> 
stale and provincial committees, vour group of 642 
oronl} 47 2 per cent of the total has been selected 
asworthv of membership, attesting the care exer- 
cised b\ the authorities of the College in selecting 
its fellows Accredited after careful consideration 
b) }our state and provincial orgamzations, chosen 
after painstaking analj sis of j our actual results in 
iheprachce of surgerv , and approved bj the Board 
of Regents onlj after grav e dehberation, j ou mav 
justh take pride in >our induction into fellow- 
ship With it, however, must come a realization 
of jour responsibilities 

Eighteen v ears hav e now elapsed since the or- 
ganizaPon of the College and w e maj w ell pause 
to paj tnbute to tliat distinguished group who 
inaugurated and has largelj Erected the policies 
of the College during its formativ e j ears No one 
acquainted with American surgerj would dare to 
saj that the development and ideals of the Col- 
lege could have been trusted to abler hands when 
we recall the names of its first ten presidents, 
Finnej , Cnle, William Maj o, Armstrong, Deav er, 
Cushing, Ochsner, Charles Mavo, IMatas, and 
Chipman These, with Murphj and Martin, have 
had a large part in the development of the Col- 
lege during its formative v ears 
Three of these rest in honor, Murphj, Ochs- 
ner, and Deaver hlurphj performed the first ap- 
pendectomj m America, invented the Murphv but- 
ton for mtestinal anastomosis, performed, among 
the first, suture of bloodvessels, and made other 
highlj important contributions to our knowledge 
of the surgerj of the bones, joints, nerves, and 
lungs He was ennobled bj the Pope for his serv- 
ice to liumamt j , and decorated bj sev eral of the 
great powers of Europe and Asia for his servnce to 
science Ochsner w as one of the first m America to 
emphasize the value of the microscope to the 
surgeon and to correlate tuberculous glands of the 
neck with tonsillar infection hat Pare did for 
Pans, Billroth for \ienna, Lister for Glasgow, 
Edinburgh, and London, Ochsner witli Murphj 
and Senn did for Chicago, making it one of the 
grratest clinical centers of the w orld 
The Amencan College of Surgeons m honor of 
'lurphv has erected in Chicago a great memonal 

\djir<>5 p Cacnttfd U.fore tbe Coa\ ncaoon of the 


building to further its activnties, and in honor of 
Ochsner has established a department of chmcal 
research In the future other marks of our respect 
and admiration should be associated with tlie 
names of our distmgmshed founders 

You have now been inducted into fellowship 
with these leaders of our profession You have 
been chosen as representing the advanced surgical 
thought m jour vanous communities Whatever 
honor this induction mav sigmfj, it imposes 
greater demands upon j ou for service You maj 
well observ e the law subscribed to bj the surgeons 
of England ov er fiv e centuries ago, namelv , that 
no member ' of the said craft of surgerv ” is to 
‘ put anj man out of his cure- otherwise than the 
honestj ^ of the craft will,^ but that each of them 
be ready if need be or bj anj of the parties called 
thereto, then honestlj^ to help each other with 
counsel or deed, that w orship, profit, and honest} 
of the craft and helping of tlie sick be done on all 
sides ” 

\our orgamzation is one devoted to self-crit- 
icism and self-improvement Nowhere willjou 
find that the College has arrogated to itself judg- 
ment upon the acts of surgeons or orgamzations 
outside of Itself \\ e have, however, dared to sav 
that after careful survev and study we believe 
certain surgeons and institutions are worth} of 
public confidence and trust Anj authontj we 
may have has followed from the sincentj and 
honestj of our purpose and actions To j ou has 
been bequeathed this great heritage of public and 
professional confidence You will be watched 
with jealous ej e and the failure of anj one of vou 
to conserve the ideals ot professional honor^ of 
semce to the public, and of self-improvement 
will impair more than jou realize, the prestige of 
the College 

Bv a stud} of reports av'ailable to jou through 
application to headquarters j ou should acquaint 
J ourselves wnth the past acUvaUes and accomplish- 
ments of the College since, m the few moments at 
mj'- disposal, onlv the barest outline of the work 
of our disungmshed director general, his asso- 
ciates, and the v arious committees, can be giv en 
These accomphsliments have found expression, 

Steal hu paUect from iiita 

*HoDor 

♦\Ilows. 

Am ncanCollesv. rsf \fw Aort (Viober 1 x6 igu 
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C\SL HISTOR-i -HONOR LIST \\D PRIZE AWARD 

\IL1\ B K\N\\CL MU I \CS C 


S URGERY Gynecology \nd Obstetkils — 
the ofRaal journal of th American College 
of Surgeons — acknowled es a deep oblga 
tion to the C liege T\ o of its fundamental 
activities have materiallj i creased the value of 
contributions to medical and surgical literature 
Fi St the standa d ation and amphficat on f 
case records n the approved hospitals of the 
United States and Canada and second therecog 
niUon of the College v hich requires as an evn 
dence of qual fication for Fellowship the filing of 
one hundred case records of operations actually 
performed by the candidate 

I V sh every f lend of the College could peruse 
the sivlj five thousand ind vidual case record 
hied this jear by this group of successful cand 
dates here before us The judicial and pa ns 
taLing evaminati n of those sixty five thousand 
records by the group of volunteers who are se 
lected from among the teachers of surger> and 
the specialties m the medical departments of tbe 
four universities of Ch cago ould be an inspira 
tion to an> obs r er Each >ear the quality of 
these records has improved until no after 
eghleen > ears of effort ma v of them are ver 
table volumes of literature of the most accept 
able type — mechanically art t cally and scien 
tifically 

Surgery Gv'iecolocy and Obstetrics in 
1930 asked the privilege and the request as 
cheerfully granted b> the Regents of present 
an a nual pn e n the form of a life Fellowship id 
the American College of S rgeons for the most 
acc ptable set of case records presented b> the 


cand date d ing the preccdin vear Thepre 
consists of Fiv e Hundred Dollars inv ested m the 
name of the successful candidate fo life d es in 
the \merican College of S geo s and is accom 
panted b> an appropnateh engraved certiScat 
of appreciation on behalf of the donor Sibgeey 
Gynecology and Obstetrics The pnze \ inner 
last year nas Dr James T N fNe Orleans. 

The Committee m seeking the pnze winner 
from amoGo the successful candidates before } u 
selected five outstanding sets of records which 
constitute an honor list May I ask each honor 
man to nse as his name is read? 

Ch 1 T I f B II Rh m t\ hi gt 
D yB fMgtw\\tVg 
K C C f B t Mas ch tt 
H !d A F 1 f P t it hi 
H }t CHI fS t 1 ID T« 


And now may I annou ce the pnze wumer 
from among this group and inv ite h m to the plat 
f rm to receive the certificate of apprec alio 
from our official journal and the formal receipt 
for life dues n the American College of Surgeons 
Uitf Dr Og Jvie please c me to the plauonn 
DrOglvie this recogmtio fyourworkiss 
p ession by the College of its bel ef that scien 
tiJic investigation careful records and cnticsl 
analysis of case histones elevates the standard of 
surgery and 1 su es to patients the most e/ficie t 
care It s our hope that thts e p ess on of com 
mendation may serve to stimulate others to 
emulate your e ample adva ce the front ers of 
s rgicalknowledge and benefit thos entrustedt 
ou care Icon rat late you 
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THE PROGRAM OF THE COLLEGE AND THE INITIATES' 

RESPONSIBILITIES' 
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N O more pleasing dut\ can fall to one than 
that of officially welcoming into fellowship 
the initiates of the College Out of 1,350 
applications for fellowship already approred by 
state and prornncial committees, % our group of 642 
or only 47 2 per cent of the total has been selected 
asworthr of membership, attesting the care exer- 
cised by the authonties of the College in selecung 
Its fellows Accredited after careful consideration 
by y our state and provincial organizations, chosen 
after painstaking analy sis of your actual results in 
the pracPce of surgerr , and appro\ ed by the Board 
of Regents only after grave deliberation, y ou mar 
justly take pride in your induction into fellow- 
ship With it, howerer, must come a realization 
of your responsibilities 

Eighteen y ears ha\ e now elapsed since the or- 
ganization of the College and we may well pause 
to pay tnbute to that distinguished group who 
inaugurated and has largely directed the policies 
of the College dunng its formatn e y ears No one 
acquainted with American surgery would dare to 
say that the development and ideals of the Col- 
lege could have been trusted to abler hands when 
we recall the names of its first ten presidents, 
Finney , Cnle, William May o, Armstrong, Dear er, 
Cushing, Ochsner, Charles Mayo, iMatas, and 
Chipman These, with Murphy and Martin, have 
had a large part m the development of the Col- 
lege durmg Its formative y ears 
Three of these rest in honor, Murphy, Ochs- 
ner, and Dearer IMurphy performed the first ap- 
pendectomy m America, in\ ented the Murphy but- 
ton for mtesPnal anastomosis, performed, among 
the first, suture of bloodvessels, and made other 
highly important contributions to our know ledge 
of the surgerv' of the bones, joints, nerves, and 
lungs He was ennobled by the Pope for his serv- 
ice to humamty , and decorated by several of the 
great powers of Europe and Asia for his servuce to 
science Ochsner w as one of the first in America to 
emphasize the value of the rmcroscope to the 
surgeon and to correlate tuberculous glands of the 
neck with tonsillar infection What Pare did for 
Pans, Billroth for Vienna, Lister for Glasgow, 
Edinburgh, and London, Ochsner with Murphy 
and Senn did for Chicago, making it one of the 
greatest clinical centers of the world 

Amencan College of Surgeons in honor of 
Murphy has erected in Chicago a great memonal 


building to further its activities, and in honor of 
Ochsner has established a department of climcal 
research In the future other marks of our respect 
and admiration should be associated with the 
names of our distinguished founders 

You have now been inducted into fellowship 
with these leaders of our profession You have 
been chosen as representing the advanced surgical 
thought m your vanous communities Whatever 
honor this induction mav sigmfy, it imposes 
greater demands upon you for service You mav 
well observ e the law subscribed to by the surgeons 
of England ov er fiv e centuries ago, nameh , that 
no member ‘ of the said craft ot sutgerv is to 
‘ put any man out of his cure- otherwise than the 
honesty’ of the craft will,-* but that each of them 
be ready if need be or bv any of the parties called 
thereto, then honestly’ to help each other with 
counsel or deed, that worship, profit, and honesty 
of the craft and helpmg of the sick be done on all 
sides ” 

Your organization is one dev oted to self-cnt- 
icism and self-improvement Nowhere will you 
find that the College has arrogated to itself ludg- 
ment upon the acts of surgeons or orgamzations 
outside of Itself We have, however, dared to sav 
that after careful survey and studv we believe 
certain surgeons and institutions are worthy of 
public confidence and trust Any authonty we 
mav have has followed from the smcenty and 
honestv of our purpose and actions To you has 
been bequeathed this great heritage of public and 
professional confidence You will be watched 
with jealous eye and the failure of anyone of you 
to conserv'-e the ideals of profession^ honor, of 
serv'ice to the public, and of self-improvement 
will impair more than you realize, the prestige of 
the College 

By a study of reports available to you through 
applicaUon to headquarters y ou should acquaint 
y ourseh es w ith the past activities and accomplish- 
ments of the College since, in the few moments at 
my disposal, only the barest outline of the work 
of our distinguished director general, his asso- 
ciates, and the v anous committees, can be giv en 
These accomplishments have found expression, 

*Sleal his patienl Irom him 

*Honor 

*Mlows 

‘Hono ablj 


’Presidential Address presented before the Com ocauon of the Amencan Colltgc of SurgMij Xevt VorC October i -,f, tg,. 
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C\SE HISTOR\ -HONOR I IS! AMD PRIZE AWARD 

MXtN B K \N \M I M D f \ C S C 


S CRCERV G\ ECOLOGY XST) OBSTETRICS — 
the official journal of the American College 
of Surgeons — ackno\ledges a deep obliga 
tion to the College Ti o of its lundarnental 
activities have materially increased the value of 
contributions to medical and surgcal literature 
First the standardi ation and amplification of 
case records in the approved hospitals of tie 
United States and Canada and second thereco^ 
nitjon of the ColIe«'e \ hich requires as an evi 
dence of qualif cation for Fellowship the filing of 
one hundred case records of operations actually 
performed b> the cand date 

I \ 1 h every friend of the College could per e 
the s fve thousand individual case records 
filed th s >ear b> this g oup of successful candi 
dates here before us The judicial and pains 
takin- eTamination of those sut> five thousand 
record by the group of volunteers who are sc 
lected from amon^ the teachers of surgery and 
the specialties in the medical depattcnents of the 
four UD ver it es of Chicago would ^ an inspire 
tion to an> observe Each >ea the qualitv f 
these records has improved until non after 
e ghteen years of effort many f them are vert 
table volumes of literature of the most accept 
able type — mechancally artist cally and seen 
tifi ally 

Surgery Gwecoloov avd Oostetrics in 
030 asked the pn Ic'^e and the request was 
cheerfully g anted by the Regents of p esentm 
an annual pr e n the form of a life Fellowship n 
the American College of Surgeons for the most 
acceptable set of case tec ds presented by the 


candidates du ing the preceding year The pi 
consistsof Fnellund ed Dollars m etedm^e 
name of the successful cand date for life d es m 
th \mencan College of Surgeons and s a coo 
panied by an appropriately engraved ce uficate 
of appreciat on on behalf of the donor SfscEsy 
Gvnecolocv and Obstetrics The prize wnntr 
fastyoar «as Dr James T \iv c/Ne Odeans, 
The Comm ttee m seeking the prize winner 
from amonj, the successful candidates before you 
selected five outstanding sets of records which 
constitute an honor list hlay I ask each hono 
man to ise as h s name is read? 

Ch ! T I f ini gh m y\ h gt 
OrsyB nn fMrgslwn West \ rguu 
i e CC esefBl Much tu 
li )d \ r ) jr f P I W b*8 
11 H 0 I fS At To 


And no may I announce the pnze winner 
from amon^ this group and mv te h m to the plat 
form to receive the certificate of appreoabon 
from© official journal and the f rmal rece pt 
for life dues in the American College of Surge s 
Will Dr Oml tc pie se come to the platform 
Dr Ogilvie this recogn t on of >0 rworhisaa 
expression by the CoHege of its belief that sate 
titic investigat on ca eful records and cnbcaj 
analysis of case histones elevates the standa d of 
su gery and insu es to pal ents the most eflic eot 
care It s our hope that thi exp e on of c m 
mendation may ser e to st mul t others to 
emulate your example advance the Iro I en of 
su gical imo ledge and benefit thoseentru ted to 
o rcare I con^, atulale you 
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surgery, to make available in every commumty 
honest, competent surgical service, to establish 
university ideals of diagnosis and service in every 
hospital, and to bring to every surgeon tlie oppor- 
tunity for self-improvement W e have endeav'ored 
to make every hospital a post-graduate school 
Our staS conferences have fostered the group 
study of results, thus emphasizing the necessity 
for better preliminary diagnosis, more judicious 
consideration as to the necessitv for operation, 
more care as to the choice of surgical procedure, 
and more painstaking attention to those intrusted 
to our care These conferences hav e engendered 
mutual helpfulness instead of competition, open 
acknowledgement of failures, and stafi study of 
the means to avmid them The surgeon is no more 
an individualist, but an active member of a scien- 
tific staff-faculty^ assuming with others a mutual 
responsibility^ for scientific, competent, and 
kindly care of the unfortunate sick 
The study and tracing of infections to their 
source, the group consideration of complications, 
and the verifiication of diagnoses and analyses of 
fatalities by postmortem evaminations, has in- 
creased our knowledge and insured to patients 
better care and better prognoses 
The insistence upon adequate records has re- 
sulted in the more mtensiv'e study of the patient’s 
disease, insured fewer unexpected complications, 
and lowered the mortality rate This scientific 
staff activity has resulted in better training of 
internes and sbmulated the aspinng surgeon to 
seek his traimng by assistantship to competent 
men rather than to acquire his knowdedge by 
mcompetent surgery upon a confiding public 
From this intensive study of disease, avadability 
of adequate records, and the facilities afforded by'' 
the College through its literary research depart- 
ment and circulating package library, the htera- 
ture of medicine has been enriched by' many valu- 
able contnbubons, and, equally important, the 
surgeon has been stimulated to keep informed as 
to the advances of medical knowledge through 
constant reading of current literature 
Our distnct climcal meetings have increased 
our knowledge of local problems, helped in the 
educational program, and shown that equally 
good surgery is done in every part of the country 
Supported by the fellows, our commissions for 
the study of sarcoma, cancer, fractures, traumatic 
surgery, techmque, and the problems of surgical 
research have not alone advanced medical science, 
but also secured for patients better treatment, 
less disability, and longer life 
The College of Surgeons makes no claim to 
being the only activatmg force for better medicine 


and better surgery, but that it has maugurated 
many' mov'ements for better and more ethical 
service, stimulated the whole profession to higher 
ideals, and done much to adv'ance the frontiers of 
surgical knowledge and to insure patients com- 
petent care, no one can deny 
This brief survey of the activities of y our Col- 
lege should not be ended without some considera- 
tion of its interest in public education Char- 
latamsm is not a modern evil In the r 7th century 
quacks pretended to remov'e stones from the head 
to cure insamty Jonna Stevens’ recipe for the 
cure of stone, consisting of a mixture of egg shells, 
garden snails, swine cresses, soap, and other mgre- 
dients, was purchased for the public by' act of 
Parliament for fiv e thousand pounds In some of 
our states today the number of pseudophysicians 
equals the number of those practicing scientifac 
medicine Consciousofourownrectitude, engrossed 
in the ]oy of scientific inv'estigabon, proud of our 
guild accomplishments, w e stand astounded that 
our w orth, smcenty, and scientific attainments are 
not umversally acknowledged, that the faith 
healer, cultist, and quack share with us, even in 
small part, in the confidence of the public With 
outraged feelings w e threaten to expose and fight 
them I suggest that the only effectiv e measure to 
combat these evils is found in the education of the 
public as to the pnnciples of scientific medicine 
and its victones over disease 
In extenuation of our failure to accomplish 
this it is urged that the advancement of science is 
not news, that the translation of the discovery' of 
a new bacterium or a new serum into its effects 
upon human life and its benefits to society is as 
difficult to the average man as the proper evalua- 
tion of Einstein’s theory' of relativity is to most of 
us But I question whether more dramatic pic- 
tures can be drawn than those portraying the ad- 
v'ances of scientific medicine How often have we 
reminded the public of our victory over the 
plague that lifted a paralyzing horror from the 
civihzed world, that black death which earned 
off one-fourth the population of the civilized 
world, broke down all restrictions of morality, 
decency, and humanity, while ghouls slunk 
through the deserted cities afraid to rob ev'en the 
putrefying bodies that littered the streets (Gar- 
nson) 

How often have we paid public tnbute to Gor- 
gas, Lazear, Reed, Carroll, and Agramonte and 
recalled the rav'ages of yellow' fever that m our 
own day devastated our cities, paralyzed indus- 
try', established shotgun quaranPnes in our south- 
ern cities, and left the w'fiitemng bones of thou- 
sands as mute evidence of the brave but fuPle 
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f ist in the ma ntenance and elevation of pro- 
fessional ideals second in service to the publ c 
and third in the adi ancement of surgical soence 
Ideals are not intangib e when e-cpresscd m ac 
tion and the American Colle e of Surgreons has 
demonstrated their applicab 1 tj to tneAcal serv 
ice Di ision of fees is not a new evil engendered 
by modern commercialism In the i»th century 
the school of Salerno required of the applicant for 
It li ense to practice surgerj that he must 
swear to be true and obed ent to the societv to 
refuse fee from the poor and to have no share of 
gains \ ith the apothecarie That the deter 
mined opposit on oi the Colle e to this ewl has 
elevated tlie standard of service conserved our 
self respect and commanded the confidence of 
the public IS no small part of our contnbution to 
surgical p actice 

Ourinsistencetl atproperdiagnos mustp ccede 
operation that compete t serv ce out cigh pe 
sor al cons deration and that restoration fphvs 
ological fund on i essential to good surger> has 
elevated the ideals of pract ce Our hospital staff 
conference v uh its open con/es ion of error and 
helpful {rate nal ad ace has made the sur eon de 
s re more the commendation and respect of his 
d cr m natin^ fellow surgeons than (he approba 
uoa of the unioformed publ 
Our inter Arne tcan acti nties have served not 
alone to cement the profess onal acti Hies of the 
United States v ith South Amenca Canada 
Slexico and its conti.uous republ cs but al o 
I e dace hope have fostered the cultural and 
pol tical associauons of the ttestem Hemisphere 
Our service t the public has found expression 
in concrete accompli hments 
To meet the need for nurs ng of the ck the 
K lights TemplerS lined the road f the Crusaders 
t Jerusalem th h spiral but th suppuiaUn 
0 nd and fc r nfested ards recorded bj his 
tor> attest that something more than religious 
enthusia m s necessary for competent care f the 
sick At a later period D ekens Sa rey Camp 
cancatu es the Engl sh nurs ng home and all 
caricature that has liv vd has had a germ of truth 
That hospital serv ce in our o ndayh dn tl pt 
pace vith the advancement of meical cj oce is 
attested b> the fact that sixteen >ear ag jour 
College insututed a su ey of hospitals and c tab 
Itshed a miumurp standard of sec ice wh eft a 
institution should attain to be ret gni cd as om 
petent to care for the s ck It is astounding to 
teconilhat simple as w a thi stand rd onlv Sp 
outof 652 hosp taJs of onehundred bed a dover 
coul 1 metl the requi rr nts Dur n the ensuw^ 
sixteenvearsatanan ualexpcn»e f ver event} 


five thousand dollars the College ftoj, mauitiuKi 
a department of hospital inspection and assist 
ance JBv educat on of hospital boards phj-si 
Clans and the public the evi) has been corrected 
and our last report shows that pj per cent o/tl^ 
same institutions have reached or surpassed the 
standard Equal improvement has beea seared 
by s milar surve)-s extended to small r ho ptals. 
ttehaveedu'ated the publ ctoreaJire that some 
thm^ more than good intent on rel gious atmos 
phere and bneks and mortar are necessarj to 
care for the ick that hospitals must t« equ ppd 
with chemical and \ ray laboratories mti 
dietar} social servo e and other essential depart 
ments We have educated board of trustees to 
rcco nize the neces ity for proper equ pment and 
adequate service t assume a mutual respon 
sibility with the supenntendeut and medical staB 
to attain this end and to take pride in the fact 
that they are mamtaiJuaQ not a simple nurs ng 
home r custodial institution but a m d m hos 
pital and social medical center devoted to com 
petent care of the sick the elev-at on of ethical 
standards and the advance of medical sceoce 
Our St d es ol the cost ol medical care proper 
and economical construction f hosp tals am 
pi ficatt n and stand rdiratioa of hospital sup- 
pi esand equipment hav e suppleme ted and a ded 
ibeir campa s lor better nstitutions 
By ou nsisiance upon p tper equipment 
eth cal service better ecord mo e careful st ay 
(patients we have upported the meirl staffs 
of the more s laied mstitut on> in the r endeavor 
t br n to their c mmumt es the saifit coit 
pet nt etlucaJ serv c attained by urn ers ty hos 
pitals 

0 r vea |y r port of ac redited ho pitals ana 
p b/c me tl g ha e inform d the pubic as W 
h.< e c mp tent a e can be ec r d a ous d th 
prde f c mmuniu s in the 1 cal instil nous 
stimulated interest in scenlilc medicine anl 
eifu ated the peopl as to the futi} t) 0} char 
lataiu m fa ih bealin and cult m 
Ou su 0'S as to the car 1 employees in in 
du to in esOgat ons f comp6n>at on Jaws and 
CO- perat c m d al serv ce lud es of accident 
ins ranee sclU g up f med cal 0 gamrations n 
nd si y bid fa r to be ol m ter al aid m th ad 
justmem oi the e c ed q e tions so viUl to in 
dust } insura ce c mpame and mo t 01 all to 
the jured 

Imp Unt as h been th se contnbuti ns to 
publ c Ifare th y are insi mficant compared 
thth achievements nth clcvati n of surgical 
«er ce and the appi cat on of m d cal scie e It 
has been ur ambit on t r m e carpentry frot® 
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endea\or of the French to build the Panama 
Canal that n w through the unselfish desotion 
of these phjsicans permits untrammeled com 
merce between the Atlantic and Paafic % ith its 
beneficent influence upon the aimtj of nations 
How often ha e we told our patients of Pasteur 
and Lister wh e researches opened the door of 
hope to the tens of thousands suffering from su 
g calls curable diseases and d we mention the 
c ent sts ho removed the hand of death from 
tuberculosi syph 1 s diphtheria diabetes ty 
phoid and cholera and many othe great enemies 
of health and society? 


The great dramatic story of the modem co 
quest of disease may be told ethically modesil) 
and honestly and yet by its rec tal confirm the 
(xinfidence of the publ c in the scient ficall 
trained physiaan 

The Amencan College of Surgeons regard the 
education of the publ c as to scientific med a e an 
off cial duty and y our personal obi gallon 
On behalf of the officials of the Amencan Col 
lege of Surgeons I welcome you to ihsfello ship 
of ideals m self mprovement in the advancement 
of the saence of surgery a d n sen ce to the 
public 
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THE LAITY AND THE PROFESSION OF i^IEDlCINE' 

J-UIES R AXGELL, Ph D , Lrrr D , LL D , A M , Xew Ha\ en, Covvecticut 

President ^ ale bnn eraitj 


I COUNT It a great honor to be chosen to de- 
liver your Fellowship Address upon this occa- 
sion, which m other } ears has been graced b} 
so many distinguished men, not a few of them fa- 
mous surgeons from abroad And I ma} claim 
some slight nght to be in this distingmshed com- 
panj , despite mj lack of an iM D degree, for 
several eminent surgeons of } our group ha\ e, at 
my anatoimcal expense, extended their knowl- 
edge of the obstinac} and eccentricity of the hu- 
man frame As a layman, I do not presume to 
speak on techmcal matters, but I do propose to 
discuss bnefl)’^, and upon your sufferance, certain 
aspects of medicine in which the lay man and the 
doctor ha\e a common interest 
Aledicme is the one profession whose control- 
ling purpose IS to make itself more or less unneces- 
sary — m other words to commit suicide Xot 
that any such result is imminent in this genera- 
bon, but that it may well approach realization in 
the not remote future, and, in any event, tliat tlie 
nature of the profession and its mam business ma\ 
easih take on qmte a different aspect from that 
which we know today The extraordinary ascend- 
ancy which has been gained over many of the 
more devastating of commumcable diseases, tlie 
definitely advancing mastery overman\ menacing 
orgamc and metabolic diseases witli surer and 
earlier diagnoses, the dramatic de\elopments of a 
thousand kmds in surgerv , the w ideh successful 
public health measures in their control o\ er w aler 
and food, the slow but stead\ spread of sounder 
notions of hygiene, both physical and mental, in- 
cluding a far larger de\otion of time and interest 
than formerly to w holesome outdoor sports gi% e 
us, on the far horizon, the MSion of a da\ when 
the sheer bulk of human bodih ailments w ill be 
enormousK reduced ^\hat eugenics ma\ do to 
breed out poor strains and so further dimmish 
needless human misery, no one can predict, but 
It is unthinkable that reasonable, but drastic, 
measures wnll not be found to curtail the num- 
ber of births of the seriously unUt, to sa\ nothing 
of controlling births m excess of the possibilities 
of a well conditioned population 
But, m the meantime, it max not be unbecom- 
ing m a layman to raise a shghth protesting \ oice 
igainst the deluge of criticism poured out upon 
the medical profession (not a little ol it emanat- 
ing from medical men) and to insist that the pub- 

'Pellowship Addre^ prc'cnted bejorc the Convoca tosoCti 


he has a %atal interest in seeing to it that, while 
abuses are abated, the essential \ alue of the ph\ - 
sician and surgeon to the community is not enp- 
pled by' dubious restrictions, and that the circum- 
stances of medical practice are not made so un- 
attraeuxe, both financially and professionally, 
that the quality of the men drawn into the pro- 
fession will suffer There is no profession in which 
It is more important that men of the highest in- 
tellectual and moral caliber be recruited, for ex en 
the most matenahsticly minded doctor has now 
and again to perform the functions of the pnest 
as a cure of souls, and, as such, he must be both 
wise and synnpathetic He wall if successful be of 
necessitx something of a practical psychologist, 
for men’s minds are of the essence of them per- 
sonality and It IS alwaxs the person who is sick, 
and not simply his heart or bis hx er — or ex'en his 
pocketbook — and if he comes into conspicuous 
position of large power the physician x\ill also 
need all tlie resources of the most skillful and judi- 
cious statesman Moreoxer, the common dailx 
duties of his professional routine demand for their 
effectix e discharge the dex otion of trained intelli- 
gence of a high order 

Because of these considerations and many 
others like them, it is m tlie deepest interest of the 
public to exercise caution m any compulsory 
methods designed to bnng about changes xx hich, 
although apparentlx desirable, max carrx m their 
tram consequences far more exal than those they 
were dexased to correct Human experience is 
lull of such lessons You bnng in parasites, birds, 
and animals to destroy some pests which menace 
crops, and in the end your relief forces max do 
more damage than the foes they w ere introduced 
to exterminate In medicine itself, w e hax e in the 
United States had a striking mstance of w hat max 
occur under similar conditions Y e elexated the 
standards of our medical schools so widely and so 
fast that XX e droxe out into schools of laddisls, 
manx of them probably outnght fakers, large 
numbers of students who would otherwise haxe 
gone to the w eaker medical schools Indeed, new 
cults sprang up and forthwith orgamzed schools 
chieflx to exploit this situaUon YTuch is the 
greater exil, the present or the earlier conditions, 
1 CIO not pretend to sa\ but the result of our A\ell 
mtenlioned effort has been far from unequix ocallx 
good and certainlx xery different trom our antici- 
XniencanCo!Ic?toiSa gC-as, Xew X orl. Octob- ifj tqj. 
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appears to be exploiting men for the promotion of 
merely financial and material gain A good deal 
of it suggests the ideals of the lYcio Testament and 
the teachings of the Carpenter of Nazareth The 
repercussion of tins philosophy is felt nherever 
men beheve that thev are o\ ercharged for neces- 
sar\ services, or gi\ en infenor serxice when thej 
require the best This applies to transportation, 
to food supphes, to sundrj forms of business and 
industrv, to the maintenance of health, and to 
man\ other interests Its motives are mtnnsically 
humane and no thoughtful person can nen its 
development vvithout deep sjunpathy and the 
praj erful hope that, in its enthusiasm for a nobler 
and finer humamtvq it may not blunder and fail 
b} seeling, at a single step, to gam the I topia 
which must be non, if at all, b)'' slon and painful 
effort 

We should not be terrorized, or stampeded, by 
a mere name The socializing of medicine, for 
example, ma} mean much or little It maj men- 
ace the profession, or it maj be its salvation Of 
one thing we can lie sure, and that is that, m the 
long run, by hook or crook, society will command 
competent medical and nursing semce, adequate 
in amount to meet the needs of everyone If it 
cannot secure this as the result of measures x olun- 
tanl} devised and perfected bj the profession and 
Its interested friends, it w ill look to other agencies, 
and notably to the gov'emment, to produce the 
desired results With political methods and con- 
ditions what they are now in tlie United States, 
It IS difficult to contemplate such a solution with- 
out the gravest misgivings 
On the purelv financial side of the problem, 
there are certain observ ations that should in fair- 
ness be made Despite the exploitation of the 
verj rich b\' certain of our fashionable medical 
men, and despite the excessnm fees charged by 
others to patients who cannot afford to pay them, 
there is equally no question that most doctors do 
a large amount of essentially gratmtous work and 
that the average practitioner has a very modest 
income Indeed, I am disposed to agree with ilr 
Filene, who, in a recent paper, declares unre- 
serv edly that the competent doctors are senously 
underpaid, and, at the same Ume, asserts that the 
public has to pay far too much for the service it 
gets — two seenungly contradictory propositions 
which he attempts to reconcile on the ground that 
the doctors, as a profession, hav e not devmloped 
genumebusmess insight and abilitvq and that until 
modem business methods are employed, the 
present sources of fnction will continue 
The medical fraternity as a whole is appar- 
entlv disposed to stress predominantly the im- 


mediate financial disadvantages to the prach- 
tioner of many of the changes now' under discus- 
sion, feanng not only' that his none too adequate 
income is to be further curtailed, but also that he 
IS to go the way of much small business and be 
swallowed up m some great maclime orgamza- 
tion There may be basis for this fear, but to my 
lay mind the far greater ultimate menace which 
the commmuty has to face is the loss of certain 
other intimate and more personal values, which I 
wish in a moment to stress Ultimatelv the 
economic difficulties are fairly' sure to be equitably 
adjusted It will be immensely more difficult to 
protect and restore, if once lost, the famihar ele- 
ments which I wish presently to emphasize It is 
unusual for me to find my self m any sense on the 
merely' conserv ativ'e, or stand pat, side and I am 
not so m this case, so far as concerns the remedy 
of essentially bad conditions, but I am solicitous 
that the remedy appbed be not worse than the 
disease 

MTiile the virtues of the old family' physician, 
with his histone black bag and his one horse 
chaise have perhaps been sentimentabzed rather 
out of relation to reality , nev'ertbeless he did rep- 
resent an mv'aluable element in medicine and it 
will be tragic if, with all the inevitable changes 
which hav'e come to pass, many of them so pro- 
foundly beneficial, and with the more drastic ones 
which are certam to come in the future, we can- 
not devise a way' to restore, or retain, an appre- 
ciable part of these virtues, which were, m the last 
analysis, key ed to direct human relationships of 
fnendship, knowledge, sympathy, and respect 

As I surv'ey' the general drift of the considera- 
Uons to which I hav'e drawn your attention, there 
are certain conclusions of which I feel sure, be- 
cause they touch matters of fundamental psv- 
cholog}', in which I am bold enough to entertain 
a definite opimon I am thus confident that any 
measures which substantially' lessen the interest 
of the phy'sician in his patient as a man, of whose 
personal and social status he has some direct and 
sympathetic knowledge, are matenally detn- 
mental, both to the patient and to the doctor — 
and so to the social order of which they are both 
members Again anv measures which senouslv 
lessen, or outnght rob, the phy sician of the urgent 
mcenUve to excel and to go forward steadily and 
rapidly' in his profession are qmte as much a loss 
to the commumty' as to the doctor Any measures 
which depnv e him of reasonable economic reward 
for such excellence as he possesses — reasonable in 
terms of other social services requiring compa- 
rable responsibility, training, experience, native 
ability' and skill — are a grave detnment to all 
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pat on:j \ga n our phjs cians ha\e genmilj 
pooh poohed the bearin of the m nd on disease 
as a matter of definite scientific mcdcal treat 
merit ando\e ni ht freebooters bj the thousands 
spring up to exploit the genu ne market so 
created 

We are all fan iliar with the common I nes of 
attack on med cal procedure Ue know that the 
I 7 n fed States has approTimatelj twice as many 
doctors in proportion to the population as Eng 
land and Germany and nearly four times as many 
as Sweden \\ e know that desp te this fact the 
supply of mediC3.l service to rural areas is grossly 
inadequate and that e en in the cities a large 
amount of serious illness constantly occurs with 
out med cal a d t\e have reason to believe that 
approTimately 6 per cent of the population i at 
any one time incapacitated by illness and that 
pr bably 250 000 000 \ orkmg days are each year 
lost by illness not a 1 ttle of it wholly needless 
tt e know that v fiife the a\ e age fam ly med cal 
bill per annum is roughly one hundred and t\ enty 
dolla s the charges for many families are far 
above this and that more often than not they 
fall where thev can least well be borne and are 
coincident \ itb a loss of ncome Mrtial or com 

E ilete e know that some med cal men arc ruth 

83 S in their charges for serv ces makuig Shylock 
look like a pure ph lanthropist that fee splitti g 
stiff goes on that needfess operat ons anu prob 
ably useless but erp nsive treatments areorde ed 
by s me rgeons and physic ans tbattheshy ter 
is abroad in the la d and that the patent medi 
cine business is still Sourish ng thanks largely to 
human credulity human imag nation and the 
ass stance of a sometimes venal p $s Ue k 
that so little educat onal v ork has been done that 
ptcvetiuve med cal measure arc 1 ttle appre 
ciated and often poorly supported For ample 
four fifths of our rur 1 counties ha e no organi cd 
health service at all U know that doctors ar 
by n means as yet unanimo sly c ncei g the 
health of the general comm ity as the respon 
sibility and th t they are often unimagnal e 
and obstructive in their att tude towa d the de- 
elopment of a competent pers nnel fo puW c 
health work Uekn that fiosp ta/s de pife the 
lar},e number of f ec beds n ma y of ih m can 
n t care for all community needs and ih t th 
fe \ ex epuons f they comply th prop med 
cal and nursing requirements they re operated 
with the utmost financial difficult s We k ow 
that our medical training lea es m ch to be de 
sired that the young doct rb ought op naho- 
pitalinteroeshp where skilled nursing and e «y 
scientific faahty is iramcd atcly at fiis hand m y 


be ill prepared to face the et gencies of pracuc 
where he cannot have access to these aids \1 
know that this same type of tram g tends t 
stress interest in the special disease ralber Ihi 
in the patient as a human bein We know tb 
the training of special sts is in many re^peci 
grotesq e and that the tinancial temptation t 
set up as a special t despite the lack of suifabl 
preparation s to manv v ung men irres stibli 
W e know that hospital should be schools for th 
continuation traimng of physicians and that s 
yet such is rarely the case We know al 0 tha 
fio pitaf should be developed as coramumt 
medical centers fo the education of the public 1 
health measures and this also is all too infri 
quently the fact We know that exist ng healt 
agencie should be co ordinateS a dbrouhtiat 
relations of effective co-operat on for the com 
munity whereas th re s at present ove lappin 
and Costly c mpetition The list of these short 
comings need not be further extended 
Whether f any or all s ch diff cubes th 
cu e 13 to be fo nd in state cent oiled media < 
in industr al and health 1 surance meth ds in co 
operative cl nics or in some other de aces atmei 
at bringing competent med cal service ithm to 
reach of e ery cit en at a price he can affo d 
remains to be seen 

I am by no means unaware of the nar m 
in nded and exclus ely self seeki attitude of t 
good many pract l one s who see m every soca 
m ement affecting medicine s mply one no 1 
effort to rob them f a livelihood and forth i 
devole all iheirene gies todg mg in whe e th 1 
are The position is Jik that of lab r wh ch hn 
tradition llv opposed all labor savan irachnep 
— andal ays nihelon run nvain Thtpib 
be interest s ultimately bound to be pa mou t 
It IS a very natural and venial fa It to prefer ore s 
own financal adva tage to any idealist c sooil 
scheme h c er apparently benefi ent to the 
public Other pr fes onal m to s y nothin ol 
business men and e en po s bly of teachers « 
hibit the same proclntics b t n the face of this 
react onary leaden v if such t be e have to 
recogni e that questionably th i a new 
social philosophy nlheairande ery phase of our 
1 fe i bound to be iff cted by t sooner or late 
Hus ph losophy co ce es the s cial order as 
dcr b nd ng obi gal on to g e us merob rs 
wholesome conditions of I fe p t ct on from 
nci^less exp sure bether to 1 mate r d sease 
or m ral depra ty It coacci es h man 1 to ^s 
nd putabKsup r to money r physical prop- 
e ty anv f rm and 1 1 di po d to s pp es or 
radicafiy mod /v any age cy p act ce h cn 
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THE ACTIVITIES OF THE OTOLOGICAL RESEARCH LABORATORY OF THE 
JOHNS HOPKINS UNR^ERSITY DURING THE PAST FIVE YEARS i 

SAMUEL JAMES CROWE, M D , Baltimore 


r HE Otological Research Laboratorj of the 
Johns Hopkins Umversiti Mas organized m 
i924for the purpose of studvmg the finer anato- 
n\ , the patholog> , and the phvsiologi of the ear The 
lathologj and anatomy ma> be demonstrated with 
emporal bones collected at random in the autopsi 
oom, but a studi of the phi siologj of the human 
:ar IS a more complicated procedure For example 
'fo temporal bone is of value in this investigation 
inless an accurate test of the function of the cochlea 
ind vestibular apparatus vas made before death 
The specimen must be obtained within a few hours 
ifter death The preparation of good histological 
actions IS so essential, that appro\imatel\ i,ooo 
emporal bones and several \ears of concentrated 
!ffort of the entire laboraton staff m ere reqmred to 
levelop a satisfacton technique for fixation, decal- 
afication, and embedding Our plan from the first 
ivas to examine vith the greatest possible accuracy 
;he heanng of everj hospital patient m hose general 
:ondition made it seem Id^eh that he Mould come to 
lutopsx ^lanx' of these patients were found to have 
normal hearing The histological sections of the 
temporal bones of such cases have been of great 
ralue, hoMever, in developing a histological tech 
nique that is free from artefacts 
The most important and perhaps the most diffi- 
cult task that has not been soK ed, is the interpreta- 
tion of the audiometer curve and tuning fork tests 
It IS absolutel3 essential that the otologist should be 
able to determine from the tuning fork tests, the 
audiometer record, and the general diagnostic stud) 
(i) Mhether the lesion is located in the middle ear, 
the inner ear, or the auditor) nerve, or, (2) whether 
there is a lesion in both the middle and inner ears 
He must also be familiar Mitb the common etiologi 
cal factors of the v anous t) pes of deafness -k clear 
understanding of the cause and pathologv ot hearing 
defects is absoluteK essential HoMCver, a clear 
understanding of the phvsiologv of the various 
structures of the middle and inner ears must come 
first 

The brilliant Mork of \\ ever and Brav has given 
us a method of studvung in experimental ammals 
the part plaved bv each separate structure m the 
middle ear m the transmission of sound A detailed 


descnption of the experiments has been published ’ 
The most important conclusions are (i) the clear- 
ness and resonance of the v oice is diminished bv an) 
change in the length and diameter of the external 
auditory canal, (2) pure lesions of the drum that 
interfere in no Ma) with the ligaments or move- 
ments of the ossicles have ver)’' little effect on the 
transmission of Mords or tuning fork tones, (3) anv 
experimental lesion that tends to interfere Mith the 
movements of the ossicles or increases the ngiditv of 
the ossicular chain causes a marked impairment in 
the transmission of loiv tones, (4) divusion ot the 
tensor tvmpam muscle, vhich decreases the ngiditv 
of the ossicular chain, causes a marked impairment 
in the transmission of high tones, (5) puncture of the 
round MindoM membrane, M-hich alloMs a drop of 
the penlvTOphatic flmd to escape, results in a pro 
found loss m the transmission of all sounds, (6) pres- 
sure on the round MindoM- membrane, which makes 
It tense and reduces its mobdit) , increases the sensi- 
tivitv' of the cochlear end-organs and the clearness 
and mtensity of Mords and tuning fork tones are 
tnereased approximate!) 50 per cent 

These facts could nev'er be demonstrated m a pa- 
tient or m histological sections of the human ear 
because infection usuallv involves to a greater or 
less degree all of the middle ear structures This 
t)'pe of expenmental work, together Mith the func- 
tional, histological, and statistical studies on pa 
tients. Mill in time enable us intelhgentl) to in 
terpret the history , the general phv sical examination 
and laborator) tests, the local findmgs m the ear and 
upper air passages, the vanous tuning fork and 
audiometer tests make it possible to locate the le- 
sion and understand its cause When this has been 
accompbshed we mav hope to arrest the progress 
of deafness or possiblv prev ent its development 


SOME INTIMATE STUDIES OF NASAL FUNCTION 

Vrthur W Proetz, M D , St Louis, Missouri read 
an interestmg paper on “Some Intimate Studies of 
Nasal Function, Them Bearing upon Diagnosis and 
Treatment ” 
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concerned and not I ast far tte reason that as ra 
the tno issues just mentioned and commented 
upon earlier in this paper the attractt\eness of 
the profession to j oun" men of outstandin quali 
ties \ Quid b thus lamentabh impaired I urtber 
an} measures hich substantially 1 imt the phj 
sician s respons bil tv for his med cal judgment 
and actions bi subord natin^ him in a ngid 
hierarchical sj st m are sure to be iciousmthei 
outcome 

\q r some or all of these consequences mav 
be inevitable in order to secure ad anta*^ v h ch 
s laety \ ill regard as outne ghing them m impor 
tance But Icannot believe that an> such act ons 
if taken i ill fail to work, out most disast ouslj 
for all our people and I speak as a cituen and not 
as a doctor 

We hav e traikt onallj pitied the man v ho old 
his birthright for a mess of pottage It s bj no 
means dear that w e are not menaced bj a s milar 
danger in our e/7(j«s to seae a needed good ihich 
inaj nta ibesactifii: of a still greater g od On 
the other hand if under altered form these 
values V hich I have rec tei can b or serve! 
and much more f the> can be developed and 


enhanc d I should have no fear whatei t (even 
the most extreme changes in the present cord 
tions under i hich the medical ptofe s on ope 
ates Nor should I have any fear that sotici 
nouldnotonl} permit but insist that men bo 
renter such indispensable senice should be 
accorded unequivocal social prest ge and a tb 
ou hly adequati^ financia] K ard 

Ue maj justly ask the medical man to accef t 
hole heartedly the nev gospel of an enl atened 
social order etercis n due care over all its rcem 
bers and with d scnmmating favors accorded to 
none In essence this is the true spint of Arne i 
can democraev Bi t wc should not n our o n 
Selfish intere ts vere there no hgher iroti e 
c mpelhimtowo kunderc nd ti nswhchpaia 
Ijze at the outset all the most poi erful and 
V orthy of his impulses to profe sional ser ice of 
the h ghest character As a layman then I wi b 
to record mv profound sen e of grati ude to th 
profess; n i hich you adorn and to nhicb bu 
inarutv has from time immemorial been o n 
debted hile 1 as u e v u of the sin ere desi t of 
many of your fellm citren to cherish and pro- 
tect the sacred values confided to ye r care 
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FOREIGN BODIES IN THE EYEBALLi 

HENRY S :MILES, :M D , BKIDGEfORT, COVVECTICUT 


T he conclusions here presented uere reached 
from m\ experiences in treating patients i\ho 
had or had had foreign bo dies ivithin the globe, 
together with a review of 78 historj cards that 
were conveniently at hand 
The direct cause of the accidents in 36 instances 
was hammering, the remammg causes were ii dif- 
lerent kinds of work on metal and wood There are 
no data to show how many of these workers were 
wearing their goggles, but most of those questioned 
did not ha\ e protectors on Eightr -nine per cent of 
the foreign bodies in this series were of steel The 
other substances were glass, wood, tin plate, copper, 
and brass Se\ eral e\ es totallr destroy ed at once 
bj the explosion of a great manj cartridge primers 
were not included 

The foreign bodies were located as follows 14 
were antenor to the lens, 18 were in the lens, 32 were 
m the vitreous, 3 in the retina, 3 m the sclera, and 6 
passed completely through the ey eball into the orbit 
Tour of the pieces of steel passed through an e\ehd 
before entering the sclera 

When the particles had evidentU stopped m the 
lens, or anterior to it, a hand magnet was first used, 
and with this alone 8 pieces were remoied It was 
necessary to use the large magnet to remove S others 
from the lens The bits of steel were so small in 2 


of another instrument, though it frequently might 
be done more handih w ith a small one 

In the series of steel cases, 25 pieces were ex- 
tracted around the lens, 8 from within the lens, and 9 
through the sclera, with the aid of the giant magnet, 
8 were removed with the hand magnet hen steel 
was removed through an incision in the sclera a small 
nick was made at right angles, to favor gaping It 
was necessary to go into the xntreous but once A 
large piece with barbs on it was disengaged with a 
strabismus hook on the giant magnet tip Most of 
the cases in which removal was through the sclera 
did badly There were some detached retinas, and 
It may' prove good practice in the future to cauterize 
about the wound in an endeavor to glue the retina 
and keep it in place In one instance the retina w as 
separated at the point of entrance 

The results were usualK good when the foreign 
bodies were forward, and not so good when thei 
were back of the lens This latter was especially 
true of large pieces, or those extracted through the 
sclera Many eyes were blind when first seen and 
several so badly injured that there was little hope 
Be promised nothing and secured all we could, not 
mfrequenth w e w ere pleased if a good looking e\ e- 
ball was retamed Five had to be enucleated but I 
have seen no case of mi own with svmpathetic 


instances that the giant Haab would not dislodge 
them, one lens was removed with the particle in it, 
the other piece remained within the lens which was 
only partially opaque 

It IS conceded that with steel in the vitreous or 
the posterior coats of the ey e the problem is more 
difficult B'e must find out at once just where the 
offender is Very often we need the help of a roent- 
genologist in our search for an opaque lens or blood 
m the vitreous is apt to be present to cloud the 
picture 

There are occasional slips b\ the X rav operator 
In not a few cases the foreign bodies are plotted too 
small Negative reports hav'e come to me m 5 in 
stances where steel was subsequentiv removed I 
am one of the ophthalmologists who uses the giant 
magnet, for overlooked pieces are small and will 
usually come into the anterior chamber 

It has been mv custom to bring all the pieces 
measuring 3 milhmeters or less in the longest diam- 
eter around the lens and through the pupil I feel 
sure that I have never injured a lens by so doing 
In drawing particles forward we are careful of our 
aim so the pull is not toward the aliarv bodv 411 
mine have escaped, at least, thev didnottarrv there 

I make a fair sized incision in the cornea, even 
though some aqueous mav be lost I complete the 
delivetv from the anterior chamber with the large 
magnet in most instances to av oid the introduction 


trouble Twentv -four ev es had no sight in the end, 
but remained quiet Ten patients of the senes were 
returned to referring oculists and final v ision was not 
recorded Nine had vnsion of some use and 23 
had 20/40 to 20/13 One with double perfora- 
tion had 20/30 and another 20/20 Sev'en others 
did not have their vusion recorded Several lens 
cases could have been improved by' operations 
Some people are seeking compensation who declare 
that thev see very httle, though we know that we 
have obtained excellent results 
In Connecticut, 20/200 or less is considered a 
total loss, industrially Cataract patients hav e come 
under this head, though they mav' see, with their 
correction, 20/20 They cannot wear the strong lens 
if the other ev e is anv where near normal It is mv 
opmion that such cases should have a separate rating 
m compensation schedules 
Steel will work forward at times as well as copper 
and brass, twice pieces appeared in the anterior 
chamber of disorgamzed ev es A. disc ot brass 3 
millimeters in diameter entered an ey e causing a 
cataract It settled in the v'ltreous There was just 
a shght irritatiou but sight was lost \l the end of 
about 3 months the disc presented itself through the 
ms below It seemed an easy matter to open and 
take It out with forceps I tried it \t the first at- 
tempt it retreated into the gel In a week or so it 


in most instance, to avoid tlie introduction was out m front of the ins again I operated this 

Aovltact o! paper read at a special moetui; of the Seclion of Opbthalmolarri \ct V o t Andem, n , , 

program of the CIm.cal Co^ess of S -VrSicaa Col^e ™f 
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should h ve all tl e m cues E s pt c aile t 
' h ch a c tar ct p t e t should ha\e 
\\ ben the p t e t s first s en in ur cl j> c a car 
I 1 inqu n m de a to the p I ent o cupat n 

and the cha acte f to U he s us n a d h e act 

po t on at the tim of the accid nt Th es j 

c r f 11 nsp ct d t a t i if po s ole the c 

tr Qc wou d nd th h uJd i cl de an ophihal 
m sc p etara oat on ti d te ni ne the co d t n 
fth ret act em da Thee\e slhe fl shed th 
a s 1 t on of m cu > cj an d i oo da few 
dr ps of atr p ne s lut s nst 11 d i t the \ 
r 11 ring th s fifteen hu dred ts f t t us nl 
t xm a e adni n t d and a \rys dedt 
as e ta the pr sene faf Cnbdyad f n 
th t Iclaeit The loc 1 at should cor 


field forth \ I fa magnet f ro rpurp ed« 
not d pe d It 1 ft ng p e but on th s tur 

t oa of the b Id -In c} »th p cted f r ga 

b d> I t ho Idn be ppr acbedwtbtb m g 
n I whil th c rre 1 1 n 
Hh the the e trance und i s d 
pe madef th err al fthef gnbod 
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p nd n p s t R th the h sto y of (he case If I al nssibe a be ng u ed tw ut are pla ed 


t doe not a g ond lo ali at s made a d that 
f pt clicable by noth r toertger I t 
Nias c s s tn > b te med b rd r i e oa es 
th fake eg ar c mp rati I) mole In ny 

e e t ca e and a In s sh uld ne e oe sacs ficed 

nanattmptt En gb the okqucIJy 
When ne s 350 bly su f tb 1 call at 
t 5 n 11 1 c nc t ate pen it ^ that the e> and 
tb p05 1 n f th fo gn b dv mat b v) u 1 aed 

Fot th oper t o th pat nt s pi d a r cum 
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d SCO tl ed the s ft g post reo/ th pi ent w th tip of the msgn i d tb 
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mag et ndha eo e fou wncoasttu t wh h . . 
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FOREIGN BODIES IX THE EYEB4LL‘ 

HEXRY S :WILES, :M D , BriDGEroRT, Co^-^rcTICGT 


T he conclusions here prCbented were reached 
from m\ experiences in treating patients who 
had or had had foreign bodies within the globe, 
together with a review of 78 historv cards that 
,\ere convenientlv at hand 
The direct cause of the accidents in 56 instances 
was hammenng, the remaining causes were 11 dif- 
ferent kinds of work on metal and wood There are 
no data to show how manj of these workers were 
weanng their goggles, but most of those questioned 
did not ha\ e protectors on Eightv -mne per cent of 
the foreign bodies in this senes w ere of steel The 
other substances w ere glass, w ood, tin plate, copper, 
and brass Sev eral ev es totalh destroj'ed at once 
b\ the explosion of a great manj cartridge primers 
were not included 

The foreign bodies were located as follows 14 
were anterior to the lens, rS w ere in the lens, 3 2 w ere 
in the V itreous, 5 in the retina, 3 in the sclera, and 6 
passed completeli through the e> eball into the orbit 
Four of the pieces ot steel passed through an e\ ehd 
before entenng the sclera 

M hen the particles had evndenth stopped in the 
lens, or antenor to it, a hand magnet w as first used, 
and with this alone 8 pieces were removed It was 
neceasan to use the large magnet to remove 8 others 
from the lens The bits of steel were so small m 2 
instances that the giant Haab would not dislodge 
them, one lens was remolded with the particle in it, 
the other piece remained wathin the lens which was 
onK partially opaque 

It IS conceded that with steel in the vitreous or 
posterior coats of the eve the problem is more 
iMcult l^e must find out at once just wnere the 
offender is \ erj often we need the help of a roent- 
genologist m our search for an opaque lens or blood 
in the vntreous is apt to be present to cloud the 
picture 

There are occasional slips b\ the X ra\ operator 
In not a fen cases the foreign bodies are plotted too 
small Negative reports have come to me in 5 in 
stances where steel was subsequentiv removed I 
am one of the ophthalmologists who uses the giant 
magnet, for overlooked pieces are small and will 
usualh come into the anterior chamber 
It has been mj custom to bring all the pieces 
measunng 3 millimeters or less m the longest diam- 
eter around the lens and through the pupil I feel 
sure that I have nevmr injured a lens bv so doing 
in drawing particles forward we are careful of our 
aim so the pull is not toward the ciliarv bodv 411 
mine have escaped, at least thev did not tarn there 
, ^ a fair sized masion m the cornea even 
nough some aqueous mav be lost I comnlete the 
eliverv from the antenor chamber with the large 
magnet m most instances to avoid the introduction 
' Ibstiict of 
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of another instrument though it frequentlv might 
be done more handilv with a small one 
In the senes of steel cases, 25 pieces were ex- 
tracted around the lens, 8 trom within the lens, and 9 
through the sclera, with the aid of the giant magnet, 
S were removed with the hand magnet W hen steel 
w as removed through an incision m the sclera a small 
nick was made at nght angles, to favor gapmg It 
was necessarj to go into the vitreous but once A 
large piece with barbs on it was disengaged with a 
strabismus hook on the giant magnet tip Itlost of 
the cases in which removral was through the sclera 
did badl> There were some detached retinas, and 
It mav prov e good practice in the future to cauterize 
about the w ound m an. endeavor to glue the retina 
and keep it in place In one instance the retma was 
separated at the point of entrance 

The results w'ere usuallv good when the foreign 
bodies were forward, and not so good when thev 
were back of the lens This latter was especiallv 
true of large pieces, or those extracted through the 
sclera Manx eves were blind when fi^rst seen and 
sevmral so badlv injured that there was little hope 
\\ e promised nothmg and secured all we could not 
infrequentlv w e v\ ere pleased if a good looking ev e- 
ball was retained Five had to be enucleated but I 
have seen no case of m> own with svmpathetic 
trouble Tw entv -four ev es bad no sight in the end 
but remained quiet Ten patients of tlie senes were 
returned to referring oculists and final v ision was not 
recorded Nine had vusion of some use and 23 
had 20/40 to 20/15 One with double perfora- 
tion had 20/30 and another 20/20 Seven others 
did not have their vision recorded Several lens 
cases could have been improved bv operations 
Some people are seeking compensation who declare 
that thej see verv little, though we know that we 
have obtained excellent results 

In Connecticut, 20/200 or less is considered a 
total loss, mdustriallv Cataract patients hav e come 
under this head, though thej mav see, with their 
correction, 20/20 Thev cannot wear the strong lens 
if the other eve is anv where near normal It is mv 
opinion that such cases should have a separate rating 
m compensation schedules 
Steel will work forward at times as well as copper 
and brass, twace pieces appeared in the antenor 
chamber ot disorganized eves 4 disc of brass 3 
millimeters in diameter entered an eve cauain"- a 
cataract It settled in the vitreous There was just 
a slight irritation but sight was lost 4t the end of 
about 3 months the disc presented itself through the 
ins below It seemed an easy matter to open and 
take It out wath forceps I tned it Vt the first at- 
tempt It retreated into the gel In a week or so it 
was out m front of the ms again I operated this 

1931 p_rt of 
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been mistaken for a tumor This is particularly the 
case with foreign bodies that have lodged m the 
stroma of the ins, where the^ ma^ become sur- 
rounded b\ exuberant granulation tissue which in 
its rapid grow th and shape ma^ simulate a neoplasm 
or a tuberculous process In a similar wa^ , the cap 
sule of a particle lodged on the inner surface of the 
cihar\ bod\ ma\ cast a shadow on transillumination 
and lead to a suspicion of malignancx 
If a foreign bodi is seen suspended in the \ itreous 
there is not much chance of its remaining there be- 
cause its presence causes a liquefaction of the vitre 
ous so that m time it will sink to the most dependent 
part A favorite seat for foreign bodies found b^ 
accident in sectioning ex es, seems to be a bed on the 
retina below, just back of the ora serrata — the point 


to which thex have sunk after the liquefaction of the 
vitreous Foreign bodies on the retina because of 
the contraction of their capsule cause the retina to 
detach, and with this detachment the loreign bodv 
changes its position Such possibilities are to be 
borne in mind in repeated X-raj examinations made 
from time to time 

Sooner or later In aline and other degenerative 
changes are apt to take place in the fibrous capsule 
of a foreign bodv , thus causing it to break down 
When this happens the poisons generated bv the 
foreign bodv itself and bv the broken down tissue 
which is set free, raav produce active inflammation 
and there mav be set up sv mpathetic ophthalmia 
An ev e containing a foreign bodv is nev er to be con 
sidered out of danger 


WORKMEN’S COMPENSATION PROBLEMS OF INTEREST TO OPHTHALMOLOGIST' 

V A ZIMMER, M D , Ai^vkx, New York 
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F EM doctors realize their importance in work- 
men’s compensation admmistration In ordi- 
narv cases the phjsician has the single dutv 
of diagnosmg and treating adments In compensation 
cases, ho wev er, he owes the dutv^ to the claimant 
and to societj , of determining w hether and to vv hat 
extent the disabilitv' and its cost are chargeable 
against industrv 

In no branch of medicine is the responsibilitv 
more pronounced than in ophthalmologv No 
branch requires closer stud} of cases or keener pro 
fessional analvsis to brmg about eqmtable disposi- 
tion Accurate measurement of vision is frequentl} 
difucult because of factors ov^er which the doctor 
hp no control — the non-co-operation of a patient, 
uliteracv, changing of pathological conditions, etc 
E}e injuries are numerous and expensive Early 
neglect or carelessness bnngs tragic results in loss of 
sight ^infection due to the removal of foreign bodies 
with dirt} handkerchiefs, the fadure of the first aid 
nurse to recognize the seriousness of a condition, and 
even apparent lack of thoroughness on the part of 
the doctor 

In e}e cases the Department will not close a case 
nmess a medical report is filed, and it makes a special 
enort to have claims filed in every reported instance 


because of the frequencv of cases in which loss of 
vision has resulted after the lapse of the legal period 
during which a claim may be made 

The Department is constantly pointing out to 
doctors the necessitv for making and retaining com- 
plete case records mcluding visual tests and de- 
scriptive pathologv of the injured eve These data 
are of grave importance in cases in which the issue 
IS one of actuation or preapitation of a dormant is- 
ease and for comparativ e purposes in measuring the 
v'lsuai loss in the injured eve 

Under the theory of compensation pnnciples, 
firmlv fixed bv court interpretation in this State, 
traumatic activation of a latent condition is the 
equiv aient of causation It must be determined in a 
verv large number of cases whether and to what ex- 
tent the mjury incited the dev elopment of the dis- 
eases which in themselv es are capable of reducing or 
destrov mg vnsion 

In order that phy sicians may hav e a better under- 
standing of the scope and purpose of the law and 
detailed information as to its admmistration, the 
Department is assembling v aluable data from studies 
of the large number of ev e cases presented This 
matenal will be available to any member of this 
societv who mav be interested from the standpoint 
of research 
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poratioQS — the training and education of workmen 
and foremen in safe practices are either completely 
Ignored or subordinated to the ven intensive educa- 
tion, traimng, and supervision gn en in methods of 
speeding up production, lowering costs, and mam- 
taining standards of manufactured products 
A recent anal} sis of the circumstances surrounding 
70,000 acadents has led Hemnch, of the Travelers 
Insurance Compan} to the conclusion that gS per 
cent of all industrial acadents are preventable, and 
of these SS per cent could be prevented bv proper 
supervision and admmistration 
One detail of industrial administration is of spe- 
cial interest, and that is the mandator} goggle rule 
uhich requires even uorLman m a hazardous de- 
partment or plant to wear goggles at all tunes on 
penaltv of discharge for violation of the rule It is 
our understanding that such a rule has for a num- 
ber of } ears been enforced in the Pullman Compam , 
the Amencan Car and Foundn' Companv, the 
bnion Pacific Railroad Svstem, and m some plants 
of the United States Steel Corporation, and that m 
all these compames the radical reductions in senous 
eie mjunes are attnbuted largel} to this rule 
Millie this is common knowledge within the safetv 
profession, the v ast majonty of mdustnes have not 
' et become sufiiaenth mterested to create and en- 
force the mandaton goggle rule 
There are two other important aspects of plant 
admmistration and supervision which justify Mr 
Hemnch’s assignment to this factor of a possible 88 
per cent reduction m accidents I refer, &st, to the 
fixing of responsibilit} upon mdividuals for indi- 
Mdual accidents, and second, to the securmg of the 
genmne mterest of plant executives and owners m 
thorough-going accident prevention The Union 


Pacific Radroad S}stem, which for many vears has 
taken first place m almost everv^ nationwide safetv 
contest and whose record is hardl} approached b} 
an} other large railroad, attnbutes this enviable 
record primardv to these two items of admmistra- 
tion and supervision AVhen even workman, fore- 
man, and supenusor know s that ev en' accident vv ill 
be investigated and that the careless person, irre- 
spective of his position in the plant, wiU be dis- 
aphned, and on repeated carelessness discharged, 
accidents cease to happen Siimlarl}, when the 
chief executive of an industrv reaUv becomes mter- 
ested in preventing accidents and ceases to be con- 
tent merel} wuth the finanaal protection provided 
bv insurance, the frequenc} of accidents is radicallv 
reduced because the man} know n wa} s and means 
of their prev ention are consaentiously used bv 
workmen, foremen, and managers who value their 
jobs 

What can the industrial phvsician or surgeon do 
in this situation? Frankl} , there is little the medi- 
cal man can do toward the direct prevention of 
accidents There is v er} much that he can do in the 
protection of workers agamst the health hazards of 
mdustiy As is w ell known, there are man} serious 
health hazards affectmg the ejes of industrial 
workers that often lead to total blindness This is 
especiallv true because of the steaddv growing use 
of poisonous chemicals m industrv 

There is a great deal, however, that the industrial 
phvsician or surgeon can do to help this situation 
indirectl} , he can — often more effectivel} than the 
safetv engmeer, the msurance mspector, or anv one 
else — inspire the genuine and thoroughgoing inter 
est of executiv es m the ehmmation of accident haz 
ards as w eU as of disease hazards 
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PROGNOSIS OF CERTAIN EYE INJURIES* 
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CLINICAL ASPECTS OF INDUSTRIAL INJURIES OF THE EYE AND ORBIT ‘ 
GEORGE H CROSS, M D , Chester, Pen\s\i.\ 


T he character of ocular injuries in a localiti 
varies with the kind of industnes in that par- 
ticular region Hoi\ ever, foreign bodies in the 
cornea result from accidents in most classes of in- 
dustn and compnse at least 60 per cent of all ocular 
cases In an anaL sis of 4,341 ocular injuries occurr- 
ing m industrj, the author listed 2,670 cases of 
foreign bodv m the cornea 
The mam points to be considered in this connec- 
tion are (1) proper magmfication for the operator so 
he can see nhat he is domg and can avoid denuding 
a large section of the corneal epithehum, and (2) 
remoial of the ovidized tissue uhich is left after a 
hot foreign bodi has been remoied The round 
dental burrs, fitted into a suitable chuck handle, 
which can be easilj and quicklj rotated between 
the thumb and fingers, are used to remo\ e the oxi- 
dized tissue and lea\ e a smooth surface w ithout an\ 
undercut edges to harbor bacteria or constanth 
imtate the ej elid m its passage o% er the area where 
the foreign bodv has been 
Next to foreign bodies the most frequent cause of 
injun IS a bum, either from hot metal, a chemical, 
or electncitj Qmte a number of industnes use 
caustic soda m large quantities m the sobd state and 
in aU percentages of the hquid state Caustic soda 
bums give no indication that the\ will alwajs look 
much worse on the third dai than at the time of 
injurj , so that it is essential that remedial measures 

‘ Ab tract of 


be taken immediatelj to neutrahze the caustic soda 
and change it to an inert compound It has been 
our custom immediateh to apph glj cente of tannin 
with a cotton apphcator This at once checks the 
burrowing action of the caustic soda 

Air hose injuries are of special interest, from a 
diagnostic point of Mew, m those cases in which 
emphj sema of the conjunctiva is produced M hen 
the hose slips off the nipple the worker does not 
know that he has been struck bj the end of the hose 
and a possible fracture of the nasal and ethvmoid 
bones has been produced 

Y hen the center of the cornea is involved it is 
best to cover it with a Van Lmt conjunctual flap 
In penetrating w ounds of the cornea, no repair sur- 
gerj IS attempted untd we have had a report from 
the X-ra> laboratory with respect to the presence of 
a foreign body in the globe 

A case in w hich a non-magnetic foreign bod\ w as 
removed from within the ejeball is of mterest A 
lad about 7 i ears old, with a large piece of copper m 
the vitreous, was treated bj a shght modification of 
the author’s method for the remo\ al of non-magnetic 
lead shot from the vitreous In this case the tips of 
a pair of cur\md mosquito forceps w ere inserted mto 
the large wound of entrance made bv the copper 
fragment and, following the directions of the fluor- 
oscopic operator, it was possible to grasp the copper 
and successfulli remove it from the mtreous 


paper read at a special meeting of the Section of Ophthalmolog> New \ork Academ\ of ’Nfedicine October 14 1931 as part of the 
program of the Clinical Congress of the Amencan College of Surgeons 
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The Amencan College of Surgeons fills a real need 
m this respect Hoivei er, attendance at its meetings 
IS not suffiaent even for those quabfied in the spe- 
cialties it serves Supplementan means must be 
used 

GR/VDUA.TE TEACHEsG OE SURGERY 
George J Heuer, M D , Cincmnati, Ohio The 
subject IS discussed from the viewpoint of the better 
class of graduate students w ho are seeking careers in 
surgerj 

\n attempt has been made to discover not onlj 
opinions as to the work now' offered for graduate 
mstruction m surgeri but view s regarding the sort of 
graduate instruction wanted It appears that the 
chief cntiasm of the opportunities now ai ailable is 
that the\ do not permit a comprehensive surgical 
education but are more in the nature of preparaton 
courses which, at their completion, leave the gradu- 
ate student in the position of again hanng to seek 
further means of studi It appears that the sort of 
surgical education bemg sought is one that will 
include the opportunit> of doing a fairh large 
amount of operative surger3 It is a question 
whether it would be possible or desirable to give 
graduate students the kind of surgical education 
thev want To do so would require certain adjust- 
ments not onlv in the attitude of many surgical 
teachers toward graduate teachmg but in the 
arrangement of surgical services m teachmg and 
other hospitals 

GRADUATE TRATNUrG OF SURGEONS IN THE 
MAYO FOUNDATION 

Loras B Y lESON, M D , director, Rochester, 
Mmnesota The Maj'o Foundation, a part of the 
Graduate School of the Lniversitv of Minnesota has 
the use of the laboratorv , hbraiy, museum facilities 
and the climcal material of the Mavo Clinic These 
facilities are adequate in aU departments evcept 
anatomj, in which graduate vrork maj be done in 
the Medical School m Minneapolis 

'Vbout half of the members of the facultv in labo- 
ratorv fields are engaged entirelv in research, and the 
remainder partly in research and partly m routine 
work In diagnosis, opportunitv to studj adequate 
material of great var'ety is provnded m fourteen 
general diagnostic sections and in twelve special 
diagnostic sections More than 1,100 beds are av ail- 
able for surgical patients 

Graduate students are paid small annual stipends 
as fellows of the Umversitv of Minnesota Twentj 
to twentj -five are appointed each jear on a com- 
petitive basis Young applicants who stood high in 
the best schools and have had the longest hospital 
or laboratorj training in the best hospitals or labo- 
ratones ate selected Thev comemostlv from schools 
in the United States and Canada, though a few are 
from foreign countries Thev av erage 27 V ears of age 


at the beginnmg of their residence, and hav'e had an 
av erage of about 2 j ears’ graduate training in hos- 
pitals Each fellow elects the work he wishes to do 
and the person wath whom he washes to do it The 
fellows average about 9 months of laboratorj w ork, 
IS months of servace in diagnostic departments, i 
vear of operative second-assistmg, and i vear of 
operative first-assisting Them residence is more 
than 4 V ears In order to quahfv for the degree of 
Master of Saence in Surgerv thev must be compe- 
tent to begin the practice of surgerj in a scientific 
manner without supervision, present an acceptable 
thesis based on original research work, and pass 
searching, written and oral examinations The re- 
spect in which graduates of the institution are held 
m the commumties in which thej' are now prac- 
ticing warrants the contmuation of the present plan 

GRADUATE TEACHING IN SURGERY 

George P Muller, !M D , Philadelphia Cnti- 
cism of surgical judgment and sometimes of opera- 
tiv'e technique seems justified after survevmg the 
educational process bj which a surgeon is made 
Leav mg entirelv out of consideration those irregular 
doctors who practice surgerv through the aid of fee 
sphtting phv sicians, it is apparent that surgeons are 
developed bj the simple process of obtammg a hos- 
pital connection together with aid of graduate in- 
struction, bv bemg attached for a period of j ears to 
a recognized surgeon, or bj remammg for a number 
of \ ears as a full time assistant in surgery m one of 
the Umversitv Medical School Hospitals 

If a proper balance is maintained betw een research 
and the clinic, the ideal traimng for high grade 
surgerv wiU be found m the univ ersitj clmics These 
men w ill be the leaders m the future The great bulk 
of first class surgerv will be done bj those men who 
have been well trained bv a surgeon interested m 
their welfare In most cases overemphasis is laid 
upon techmque, and the assistant surgeon is not 
allowed sufficient lime to become proficient in the 
basic sciences Most of the difficultj lies m the fact 
that these men sooner or later must make a hvmg 
and this often interferes with their educational de- 
v'elopraent 

The greatest problem before us is how to educate 
hospital managers so that more careful appointments 
to the surgical staff will be made and that men who 
simplv aspire to doing surgerj will be kept out until 
adequate ev'idence has been offered that thev hav e 
become proficient in the art of surgerv and hav e been 
sufhcientlv trained bv an experienced surgeon to 
have developed judgment If the schools for gradu- 
ate instruction, as easting todav, would be more 
discriminating m then- selection of students it is 
possible that such instruction could be obtamed 
through them bj teaching v hich would be spread 
ov-era period of v ears and not confined, as at present 
to a few months or ev en a v ear ’ 
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In the cancer dime the fields of responsibility of the 
social service worker embrace the facilitation of 
early diagnosis and treatment, following up patients 
after treatment, and collecting and interpreting 
social data of significance 
YTien the diagnosis of cancer is made, the soaal 
service worker helps to remove all obstacles in the 
wav of the patient’s carrjnng out the recommenda- 
tions for treatment, and this is the most important 
work The psychological aspect of the patient’s 
problem is the serious and immediate concern of the 
social semce worker She discusses plans and re- 
sources with each new patient and helps him to w ork 
out a solution for himself, which must mdude con- 
sideration of his family and his economic situation, 
and religious and racial prejudices and superstitions 
It should be the social service w orker’s responsibilitv 
to see that the patient is definitely referred to the 
proper clinic or hospital or back to his ow n doctor, 
and to interpret his medical problem to his familv 
and to those who may' be directly interested in his 
social welfare, so that last but not least, the social 
worker is contnbuting her share to the educational 
program m the control of cancer 

aitRACTER or COOTERElsCES OF THE CANCER 
CLINIC STAFF 

Edw \ed J Klopp, M D , Philadelphia The or- 
gamzation of a cancer clinic in a general hospital m 
a large city should consist of a surgeon, a pathologist, 
a roentgenologist, a radium therapist, an electro- 
therapeutist, an internist, a gynecologist, a derma- 
tologist, a urologist, a bronchoscopist, an otolaryn- 
gologist, a chemist a chief of dime, a stenographer, 
a technician, and, if possible, a social service w orker 

Meetings should be held w eekly' at w hich new cases 
should be studied and old cases reviewed The 
method of study and investigation and plan of 
treatment is decided upon by' a group \ report of 
all cases presented should be sent to every one direct- 
1 \ interested m the clinic Records should be kept 
in accordance with the approved blanks of the 
4 mencan College of Surgeons The chief of clinic 
should be responsible for the records 

Advantages of cancer clinics to patients The 
patient receiv'es careful consideration, good advice, 
and the best treatment the hospital or the com- 
munity affords The populantv of the clinic has a 
tendency to div ert patients from cultists and char- 
latans 

^dv antages to phy sicians interested in the clinic 
The mdividual physician will see a larger v'anety of 
tumors, and the opimons of others will give him 
'’^mable information Every physician, regardless 
of his special work, will see the results obtained by 
other men Many surgeons know little about the 
^^^onse of certain tumors to irradiation The 
radiologist has an opportumty to see tumors before 
operation The pathologist has the privilege of see 
tumor m mother soil His suggestions are of 
the utmost value A group of phvsicians see a 
number of patients in a svstematic manner with all 


records at hand dunng the clinic hour, thus saving 
time 

IMPORTANCE OF NOMENCLATURE IN CANCER 
CLINICS 

\\ ILHAM Carpenter AIacCaria, hi D , Roches- 
ter, Minnesota The discussion of the “Importance 
of Nomenclature in Cancer Climes’’ appears in full on 
pages 317-328 of this issue 

RADimi CONTAINERS AND THE CUSTODY 
OF RADIUM 

Edwin C Ernst, MD , St Louis The use of 
radium in a general hospital may be subjected to 
many' abuses, unless such an application is under 
the control of an e-qienenced physician or the 
administration of radium is limited to a small group 
of surgeons who have received the proper technical 
training and have had the necessary' practical expe- 
rience in radiation therapy' The promiscuous use 
of radium by' inexperienced members of any' hos- 
pital staff IS to be deplored if the best interests of 
the patient are of primary consideration The 
question of proper radium containers is a highly' 
technical physical problem The importance of the 
protecDon of the patient, the doctor, and his co- 
workers from the rays of radium are equally em- 
phasized throughout this discussion The recom- 
mendations of the International Congress of Radi- 
ology' vv'ith reference to the minimum radium protec- 
tion standards are discussed with respect to the 
possible undesirable effects upon the radium workers 
in charge of this type of therapy 

the UNEFORMITY of CANCER CLINIC RECORDS 

Louis I Dublin, Ph D , New York hledicine 
and surgery' have long needed effectiv e, economical 
records and follow-up systems whereby methods of 
treatment and end-results could be determined and 
evaluated And this need is especially' apparent in 
the field of cancer diagnosis and treatment, where 
determination of the end-results of treatment is con- 
ditioned by' precision and completeness of chnical 
observation and by time and patience m the follow- 
up A record and follow-up svstem for cancer cases 
must be uniform for the several agencies in the field 
m order to secure an adequate base for cancer ob- 
servation and so that expenence may be combined 
with the least expense and the greatest general 
utihty Uniformity m respect to the following fea- 
tures of the record is essential to the further and more 
productive study of case experience (I) The 
general record of the patient in respect to social and 
economic status, personal and family history and of 
those many' factors of bodilv economy w hich may , 
some day, be deemed significant in the chain of 
circumstances leading to malignant new -growths 
(M) A special record according to each major site 
for the carcinomata, with further and special details 
regarding the patient s occupational or domestic life 
or history' which seem to hav e a bearing on the car- 
cinoma of the site under treatment (III) A special 
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2 The educational needs are diversified accord- 
ing to whether they involve the profession, the laity, 
or both Since the profession tends to specialize, it 
IS desirable that the general phases of the educa- 
tional program in the field of cancer be handled by 
those who are not themselves specialists in any one 
particular phase of medicine 

3 The t>pes of education needed vary under 
local conditions and thus cannot be met bj a general 
or comprehensive long distance treatment 

4 The types of education needed must be cor- 
related in order to prev ent ov er-balancing or under- 
emphasis as the case maj be 

5 The situation often demands education 
against certain existing menaces as well as the con- 
struction of new types of behavior bv the laitv' 

6 The educabonal problem is often non-techmcal 
and therefore reqmtes the study and advice of a 
group of field representatives which is composed not 
of highlv technical experts but of men whose training 
IS especiallj designed to give them sv mpathetic ra- 
ther than professional contacts with la> groups 

7 The educational processes often are of the 
nature of public health problems thus requinng the 
t>pe of field representative who can deal v ith 
health officers and the vanous unav oidable political 
aspects of the situation 

It will thus be seen that cancer is a problem re- 
qmnng a well balanced and continuous organiza- 
tion to handle its vanous phases Education must 
be planned to meet the training of the people afiect- 
ed and the local conditions, and to urge the non- 
partisan presentation of conserv ative information 

rtANT OF RAMOLOOrCAI, WORK AT CALtrORNIA 
INSTITUTE OF TECHNOLOGY 

Seelev G hluDD, M D , and Chvrles C 
Lauritsen, Ph D , Pasadena For some time 
radiologists have recognized the desirability of in- 
vestigating the climcal effects of extremely hard 
X-ravs in the treatment of deep seated malignant 
tumors Inasmuch as apparatus for generating X- 
rajs of this t3’pe had been in use at the California 
Institute for Phvsical Research, it was deemed de- 
sirable to use this equipment for clinical purposes 
A brief descnption of the equipment now in use is 
included Reference is made to the installation at 
the new W K Kellogg Radiation Laboratory which 
IS expected to be finished at the end of the year The 
operating conditions liav e been maintained constant 
for all of the therapeutic work and are as follows 
tube potential 550,000 volts peak, tube current 4 
milliamperes, filter 6 millimeters steel i millimeter 
aluminum, and S millimeters felt, target skin dis- 
tance 50 centimeters Under these conditions the 
output, measured wath the free air chamber, is 20 
roentgens per minute 

The medical work is directed b> a Medical Ad- 
visorv Board, appointed bv the Institute During 
the past 9 months 85 persons showing evidence of 
inoperable malignant growths, without general 
metastasis, have been treated The ervthema dose 


IS 900 roentgens No alarrmng systemic reactions 
have been observ ed Obviously sufticient time has 
not elapsed to permit discussion of results It is 
contemplated to restrict the groups of patients 
treated and study more intensivelv malignant tu- 
mors of the rectum, larynx, oesophagus, and breast 
Dunng the past few months studies have been 
carried out on rats, comparing the effects of X-ravs 
at potentials of 200,000 and 550,000 volts 

NEWTEK DEVELOPMENTS IN X-RAY 
THERAPY OF CANCER 

Ralph H Hfrendeen, M D , New York, pre 
sented a discussion of the “Newer Developments in 
X-ray Therapy of Cancer” (see p 329) 

THE VALUE OF RADIATION IN THE TREATMENT 
OF BREAST CARCINOMA 

Sir George Lenth vl Cheatle, K C B , C V O , 
F R C S , London On account of its relativ e radio- 
resistance, I have been treating mammary carcinoma 
by means of interstitial radiation By this means I 
have exposed six breasts and the axilla; of the cor- 
responding sides to iS,ooo milligram hours extended 
ov er 8 days I hav e examined microscopically vv hole 
sections of the entire parts removed, 5 of them 6 
months and i of them 18 months after this treat- 
ment, with the following results 

In the first 5 cases, all showed what appeared to 
be complete regression clinically, and I discovered 
that most of the disease had been put out of action 
However, they all contained some carcinoma cells 
which looked to be active, vnable, and potential 
sources of future extension of the disease There- 
fore, three factors should be borne in mind 

1 These particular cells maj have been un- 
touched by the treatment 

2 If the} w ere untouched, the bed in w hich they 
existed may have been rendered incapable of sup- 
porting or allowing their further activity and that 
therefore the} may eventuall} die 

3 The question as to whether these viable look- 
ing cells are biologicall} as activ e as the} look 

In the sixth case I could not discover an} active 
looking carcinoma cells at all Such a result sug- 
gests that if eighteen months had elapsed in the 5 
cases mentioned instead of onl} 6 months, they 
might also have shown the same efficient result as 
the sixth case I do not know And because I do 
not know, my present opmion is that it is safer to 
remove b} surgical operation all breast ca-cinomata 
that are presumabl} clinically operable 

After this operation I externally radiate the whole 
area of the side of the thorax from which the 
diseased area has been remov ed I adopt this parti} 
empirical plan m the hope that if there be an} car- 
cinoma cells left which are amenable to external 
radiation the} vv ill be destrov ed 

As a rule I do not submit a presumabl} clinicall} 
operable tumor to a preliminarv external radiation 
I admit that b} so doing it might be proved whether 
or not the tumor in question is exceptionally radio- 
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INDUSTRIAL MEDICINE AND TRAUIMATIC SURGERY 


\\ abstract of the papers presented before the 
Conference on Industrial jMedicine and Trau- 
■^matic Surgery follons Dr Frederic'^ Besle>, 
chairman, presided 

\ SURVEY OF THE FIELD OF INDUSTRIAL 
MEDICINE ANT) TRAUMLATIC SURGERY 
Frederic A. Beslea, Iil D , Yaukegan, Illinois 
The desirabilitr of rendering more scientific, adequate, 
and effectue treatment to the sick and injured in 
industrv and, therebr , limiting the enormous human 
wastage, admits of no argument from a humanitarian 
raewpoint Fortunateh it is no less desirable from 
an economic and financial consideration and gradu- 
aU\, but surelj , the leaders in industn are coming 
to understand this phase of the situation The work 
of this Board on Industrial hledicme and Traumatic 
Surgery has been m progress for 5 y ears and, like all 
new educational movements, it has had man\ 
Mcissitudes 

During the past y ear the work has received a new 
impetus through the keen \TSion and gmdmg influ- 
ence of our Director-General, Doctor Franklin H 
Martin He has assumed a most actu e interest and 
has placed in the field tw o excellent, highlv trained 
men. Dr Milhamson and Dr Newquist, who hare 
made a careful study and a detailed sun ey of some 
of the larger industrial clinics and the methods of 
these industnes in the care of their ill and injured 
As a basis of this study the ttunimum standard for 
industnal clinics, as established by^ this Board, has 
been used (See p 441 for terms of minimum stand- 
ard ) Up to the present time, 174 chnics ha\e been 
xusited and of them 84 hax e been approved as ful- 
filling the requirements of this minimum standard 
The number of facts, figures and the amount of 
educational material these men m the field have ac- 
cumulated IS enormous, and their reactions, deduc- 
tions, and reports are most enhghtenmg Their work 
wdl go far m aiding the authonties of the American 
College of Surgeons in developing this new depart- 
ment of activitv with background and intelligence 
One outstanding observ ation that has been made is 
the lack of appreciation on the part of industrial 
executiv es of the enormous possibilities for economic 
gam if their employ ees are kept fit or if injured or 
sick, are restored to an earning capacitv in the short- 
est possible time know n to scientists and experienced 
phv sicians and surgeons 

btatistics are being accumulated that will show 
beiond anv reasonable doubt that, if intelligent 


medical organization with authontv can be inducted 
into the health w elfare of the w orkers in industry , 
there w ill be a finanaal saving of milhons of dollars 
\ early Air Walter E Carr has done a constructive 
piece of work in the analysis of this phase of the 
situation 

You are all famdiar with what happened to the 
soldiers in the army^ prev lous to the late M orld War 
Tv phoid, dv senterv , tetanus, and gangrene w ere 
rampant and caused far more deaths than did bul- 
lets It can be stated m all fairness that until the 
late war the higher staff officers and executives were 
prone to regard their medical departments as neces- 
sary' evils that were tolerated but rareh consulted 
regarding the health and w elfare of the troops The 
staff was self-sufficient 

All of this was changed in the late war and the 
transformation occurred as a result of an under- 
standing on the part of the statesmen and higher 
staff officers that it was necessarv to consider all the 
circumstances surrounding the health and w elfare of 
the men in the ranks if they hoped to secure and 
maintain an armv with a high morale, great lov alty , 
efficiency , and effectiv eness in the field As a result 
of this understanding, it was immediately recognized 
that this accomphshment would be possible only if a 
staff of medical men with scientific traimng and prac- 
tical expenence were given sufficient authontv to 
execute a w ell-made plan The authority w as granted 
It is not necessary to elucidate the beneficial effects 
of the splendid medical organization whose counsel 
and adv ice were accepted and acted upon 

Is there an analogous situation existing in mdustrv 
at the present time’ It is believed that there is 
Think what would hav'e happened and the chaos 
that would exist now if no pre-enhstment examina- 
tions had been made How manv complications and 
embarrassments wall a carefully made and recorded 
pre employ ment health audit save the emplov er’ 
This audit protects, also, the best interests of the 
worker Some of these questions the American Col- 
lege of Surgeons wall be in a position to answer m- 
telligentlv and correctlv because of its intensive 
study of the circumstances and conditions connected 
with this large subject The lack of comprehension 
and appreciation of the importance of this subject 
of heal^ and welfare of emplov ees on the part of in- 
dustrial executives is natural It is due, at least in 
part, to the failure of the medical profession to m- 
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dulge m a larger program of education M ise men 
Rnow that, in this rapidh changing and incalculable 
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The differences between in]unes to the medial 
tuberositr and the lateral tuberosity are emphasized 
The lateral tuberosity is fractured in 9 out of 10 
cases The medial tuberosity is dislocated backward 
and downward, instead of being crushed as is so 
common with the lateral 

In unilateral fractures of the condyles, it is diffi- 
cult to hold the fragments in position i ith traction 
or casts, owing to the fact that the gastrocnemius 
causes a rotation backward and downward These 
bare been corrected wnth metal screws, as they are 
more easily applied and because the large thread 
holds more firmly than bone or u ory screw s With 
loose closure of the jomt, extravasation of the flmd 
contents aids in keeping the pint cavity clean 

SOilE METHODS OF REDUCING INDUSTEIAD 
ACCIDENT SEVERITY 

J J WiTTMER, hi D , New York The medical 
factors m the reduction of se\ enti of industrial ac- 
cidents are as toUows 

1 The exaimnation of all new emploj ees Our ex- 
perience has demonstrated that all persons consid- 
ered for emplorment, regardless of the work thev 
expect to do, should bar e thorough phi sical exami- 
nations defimte physical standard should be set 
up for each type of pb In this wax employes will 
not be a hazard m anv particular kind of work and, 
at the same time, w ill be stronger and healthier after 
manj j ears of labor 

2 The re esammation of all employes at defimte 
mterials Ph> sical check-up of all emploies often 
reveals incipient degenerative conditions, aggrava- 
tion of mmor physical defects, inabiht> to stand the 
stram of certam kinds of work, or mental inertia 
due to prolonged routine, monotonous, daily regimen 

3 The provision of adequate first aid treatment 
immediately after an accident has occurred, so that 
the injury receiv^ed shall not be increased in sev eritv 

4 First aid education It is my firm conviction 
that adequate first aid carmot be rendered in acci- 
dent cases unless all employees are instructed how to 
use the matenal furnished, wh^ it should be used in 
the manner specified, and unless an adequate and 
constantly maintained supply of the material pro- 
yded IS accessible to each employ ee, whatever his 
duties may' be, or wherever they may carry him 

5 'Adequate and painstaking medical treatment 
and control of the case throughout the period of 
complete and partial disability of the patient It is 
essential, if a doctor is to be successful in traumatic 
work that he look at each mjury as an analyst, as a 
scientist, as a lawyer, and as a business man 

0 Complete rehabihtation of the patient so far 
as IS possible, by proper reconstructiv e treatment to 
mmimwe the loss or deformity to as great a degree 
as medical saence at present permits The doctor 
must keep in mind that the sev'enty of the accident 
depends upon the outcome of the injury Usually 
the result is verv greatly affected by the nature of 
the treatment and a great responsibihty therefore 
lies upon the doctor Sev enty is gauged by the time 


lost from w'ork and the extent of the deforrmtv A 
vast amount of lost time can be sav ed and inestima- 
ble good done bv intelligent and persevering care 
from the moment the injury occurs until it is finally 
cleared up V\ e have reason to believe that such pro- 
cedures are justified because of the following results 

1 The reduction of sev eritv, 1 e , fatahties less- 
ened, lost time reduced for all ty pes of injuries 

2 A very low incidence of infection 

3 The very' considerable reduction of compensa- 
tion awards for deforimties and permanent partial 
disabilities 

4 The improv'ed morale of the w orking forces due 
to their knowledge of the genuine interest and effi- 
cient care taken of them by their companv' 

5 The increased working abihty of the men in 
the field through their being kept as nearly as possi- 
ble m first class phy sical condition 

SPONDYLOLISTHESIS 

Henry W Meyerding, M D , Rochester, IMin- 
nesota, discussed the subject of “Spondylolisthesis” 
(seep 371) 

LOCAL ANESTHESIA AS A FACTOR IN REDUCING THE 
MORBUHXY OF TRAUM.ATIC SURGERY 

Lt-Com Morton Willcutts, Great Lakes II 
Imois, discussed the use of “Local An'esthesia as t 
Factor in Reduemg the Morbidity of Traumatic 
Surgery” (see p 378) 

THE ADVIS ABILITY OF THE EARLY RETURN 
TO WORK OF THE INJURED 

WiLUAM L Estes, Jr , M D , and L A Shoudy, 
M D , Bethlehem, Pennsvlvania Y isely has it been 
said that the tyro in medicme treats the disease and 
not the patient, but that to cure patients we must 
treat the patient together with the disease So with 
the mjured, too often interest m the injury' or the 
ty'pe of fracture, in methods of reduction, mainte- 
nance of reduction, and return of function, etc , is 
the absorbing problem, and the injured man himself 
— his reaction to his injury — is neglected In severe 
injuries with prolonged disabihtv , the mjured man 
easily becomes discouraged with respect to the earh 
use of the disabled part, be develops an infenontv 
complex, as it were, toward anj work or job, an atti- 
tude that IS qmte abnormal He may be worned by 
phy sical therapy and not understand it, or have difii- 
cultv' in co-operating m the use of, unusual or un- 
familiar methods to regain function, smee his atten- 
tion IS focused constantly on the disability which 
persists and which must be overcome 

If, howev er, after some function has been restored 
in the injured part, he can be put on a job, or back 
on his old job, preferablj in the same env'ironment 
or m the same shop where he worked before, his 
mmd IS again concentrated on work to be done, he 
realizes he is stdl good for something, and in the dis- 
traction— mcidental to this work or job— of his 
thought from his injury, he subconsciously or unwit- 
tingly uses the disabled member by normal or natu- 
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numbered 19,000 killed, and 2,500,000 lost time 
injuries viithout death Approximately 32,500 were 
killed, and over 1,000,000 ivere injured in automo- 
bile accidents 

Hence it is no longer a hit or miss problem, but 
one of the substantial programs that marks the 
march of avihzation, in which the American College 
of Surgeons is proud to be knoun as one of the 
factors, and in uhich it furnishes a progressive, 
dismterested j earlj audit based on a true standard 
and backed bj actual sun'ejs As the Director- 
General of the Amencan College of Surgeons and 
as its ofhcial representative, I wish to express the 
appreciation of my associates for the generous 
response of our guests to our invitation, and for 
their efforts in behalf of this program, in which our 
organization is so vitally interested 

THE EJDHSXRIAi ACCIDENT CASE 
WiLLiAH R McClitre, M D , Detroit In the 
problem of the industnal accident case, the question 
of prevention is abeady being neU studied and 
handled b\ safety departments in most of our 
industnes It is simplj a business proposition 
In regard to treatment, the lessons learned m the 
World ar in controUmg mfection are far too im- 
portant to be forgotten The first of these was the 
great importance of complete surgical care at the 
earliest possible moment Apphcation of this lesson 
to our problem is best made by increasing the num- 
bers of industrial hospitals These need not be 
elaborate Our mobile surgical umts in the orld 
liar carried out major surgerj" with eqmpment 
easilj loaded on a fen trucks Industrial hospitals 
so equipped would allow quicker surgical attention 
than can be obtained bj sending the injured to 
some outside hospital 

The second lesson of the Morld War iias the 
necessity of a special techmque of surgical procedure 
in caring for traumatized and infected tissue This 
brings up the need for speciallv trained industrial 
surgeons Medical schools alone cannot go far in 
training these men The heartj’^ co-operation of the 
industrialist is necessarj When the industnalist 
recognizes the value of the trained mdustrial surgeon 
and wdl paj accordingl} for his services, then 
medical graduates will be wilhng to take supple- 
mentarj traming m the larger industnal hospitals 
The V ork of such speaallj framed men wortung in 
special industrial hospitals viiU do much to improve 
the lot of the industrial accident case If these men 
later go mto private work they will be a great asset 
on the staff of community hospitals in the care of 
patients suffering from accidents received in the 
street or home, or in industrial plants too small to 
maintam a medical department 

ECONOMIC EEADJHSTMENT EOIiOWTNG HEAD 
INJURIES 

Temple Fav, M D , Philadelphia, discussed 
Economic Readjustment Following Head Injuries 
(see p 362) 


ATiriDDE OE THE EAECROADS lOtVARD THE PRO- 
GRAM OF THE AMERICAN COLLEGE OF SURGEONS 

IN INDUSTRIAL MEDICINE AND TRAUMATIC 

SURGER\ 

Harvey Bartle, M D , Chief Medical Examiner, 
Pennsjdvama Radroad The Pennsv h ama Railroad 
has for some tune emphasized measures for the pre- 
vention of accidents, for the most improved service 
in the treatment of accident cases to prevent 
extensive economic loss to the emploj ee as w ell as 
interruption in production and semce, and lastlj 
for reconstructiv^e surgerv and placement of those 
who have become disqualified for regular sen ice as 
the result of accidents 

We fully appreciate the importance of a collectn e 
expression in the traumatic surgen program The 
American College of Surgeons is the organization 
that should take the initiative m such a problem 
necessary to secure the desired results The Hercu- 
lean character of the task should not deter industrv 
from making an aggressive approach to the problem 
and with the assistance of the latest scientific devel- 
opments attempt qmckiv to restore the mjured to 
usefulness 

1 First Aid l\e have earned on for vears a 
program of first aid instruction to selected in- 
dividuals in shops, and track gangs, to station 
emplov'ees, and train service men This includes, in 
ad^tion to first aid, instruction m resuscitation from 
electric shock 

2 Traiisporlaltoit The major portion of our 
traumatic cases occur in shops or local centers and 
are cared for bj our local surgeons or transported to 
hospitals in ambulances There are, how ever, some 
who are taken on trains to distant points The 
correct w av of handhng injured persons is cov ered 
in our first aid instruction to emploj ees \\ e believ e 
It is impractical, unwise, and a useless expenditure 
of monej to earn, on trams a lot of accessory equip 
ment for the handling of injured persons Our 
aim IS to keep such appar itus and equipment at a 
minimum compatible with proper service 

3 Co operation (i) The need of standardization 

IS apparent for the classification of mjuries in terms 
generallj understood (a) There should be uniform 
methods of diagnoses including X-raj and serological 
tests, (b) The most improved apparatus should be 
recogmzed and used, (c) The follow-up treatment is 
essential and should receiv e the most serious atten- 
tion, (d) There should be a clearing house for all 
reports of accidents occurring on dutj to consider 
cause, extent of trauma, progress, check bj X-rav 
from time to time, if necessarvq and reference to 
consultants uhen advisable (2) The latest mforma 
tion available on the proper and improv ed method of 
handling traumatic cases should be generallj dis- 
seminated to all members of the surgical staff R e 
r^v*v?uS hospitals on the approved hst 

( 3 ) ''“U® endeavor to prevent results as far as 
possible that will require reconstructiv e surgerv , 
cases do occur and ve imiuediateh refer them to 
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it The trade union can mobilize the workers’ intel- 
ligence, initiative, and interest 

Short hours of work and a living wage are impor- 
tant promoters of safet)', for accidents are more 
frequent with fatigue, low morale, and the phi sical 
deterioration of long hours and low wages By 
setting standards for shorter work hours and higher 
wages, trade unions are already making a significant 
contribution to the safety movement 
As we consider various problems of promoting 
industrial safety, one stands out in particular that 
of providing adequate safeguards against the 
dangers of new industrial processes R ith the on- 
rush of new inventions, new machines and processes 
are constantly being introduced into industry We 
do not want to try them out with human loss of life 
or health before we discover their dangers But too 
often no one takes the trouble to provide against 
the worker’s mjury when a new process is introduced 
The paint sprajing machine has cost heavily in 
cases of poisoning and loss of health, unguarded 
machines took untold hvms in the metal industries, 
the dust from stone cutting machines caused lung 
trouble for thousands of workers In work with afl 
these and many other machines, workers paid a 
high pnce in loss of life and limb before the needed 
safet> devices were introduced IVe need to con- 
trol new processes as thej are introduced to make 
sure that the worker will be protected 
A particular danger is in the increasing use of 
chemicals m industries We all know the heart- 
breaking record of the phosphorescent match in- 
dustrv and of the radio active substances used for 
illuminating and other processes Many of the 
chemicals just being introduced m new processes 
contain insidious poisons which may undermine 
workers’ health These should be studied before 
thej are introduced in the production process and 
the proper safeguards provided 
Education is also essential We need to develop 
the safety habit, which means first showing the 
worker the dangers which surround him and then 
teaching the safeguards until the habit of doing 
things safely becomes subconscious Here again the 
worker’s co-operation is necessar> 

An important part of the safety habit is the use of 
proper care immediately after an accident occurs 
The worker should be conscious of the medical and 
surgical facihties his community aSords and know 
how to obtam them The problem of expense should 
be carefully considered bj the community where 
industrial medicine and surgerj^ are needed, for 
often the high cost of medical care keeps workers 
setting the immediate attention thej' need 
To lessen the terrible toll of industrial accident is 
one of the great humanitarian tasks of our times A 
good start has been made, but the task is only begun 
It involves intricate problems, industrial on the one 
side, medical and surgical on the other It will 
require dose co-opcration, careful studj , smcere 
devotion, and patient work But what task in this 
age of the machine could be more worth the effort? 


OtJR RECOGNITION OF THE IMFORTANCE OTORG-INI- 
ZATION TOR THE CARE OF MEN AND M'OilEN IN 
LARGE INDUSTRIES 

E F Carter, \ ice President, American Tele- 
phone and Telegraph Company Along with the 
great expansion and concentration of business 
operations, there is entering more and more into the 
business idea the thought that consideration of the 
human unit to improve mental and phjsical pro- 
ductivity involves advice in periods of peace, stress, 
health, or sickness, and carries with it improved 
morale of workers as well as improved results in 
business operations 

Business, of course, has been aware of its respon- 
sibilities entirel) apart from the question of the 
costs of medical and surgical care when emplojees 
are injured in the performance of them duties The 
introduction of medical work in industry for the 
purpose of bettering production and bappmess, as 
we see it, has come about as a result of the require- 
ments which accompanj the centrahzation of 
productive effort 

There have been at work various subtle social 
forces which have expressed themselves in different 
waj s m the several mdustnes The Bell telephone 
companies in 1913, estabbshed and placed in opera- 
tion a disabihtj' benefit plan The company is the 
sole contributor Emplojees when ill or injured 
benefit by paj meats regulated by wage scale and 
length of service It developed, as tune went on, 
that there was a distinct medical phase to the 
administration of the benefit plan, and medical 
people were graduallj' taken into the organization 
in various parts of the countrj These doctors, at 
first, only advised those ofiicials who had charge of 
the admimstration of the plan, but there has taken 
place a verj' natural ev'olution in the medical work 
connected with the plan so that the doctors in manv 
of our companies now examine candidates for em- 
ployment, give periodic examinations, examine 
emplojees after disabihtv, and assist in health 
educational activities We recognize now' more 
clearly than ever before, the busmess advantages 
which result from an interest in the phjsical state 
of emplojees and that such an interest wiselj and 
discreetlj exercised is an important function of 
management We have watched aU sorts of medical 
work m mdustrj, from the ultra -altrmstic tj'pes to 
the ones based on plain common sense, and it is our 
behef that the introduction of medical work, while 
of the utmost value to the personnel, should be 
justified solely as good business R e do not assume 
the responsibihtj which belongs to each man and 
woman to look after his or her health or to decide 
what kind of medical advice to take, nor do we 
assume anj of the responsibilities of the familj 
doctor 

The question of health mamtenance has intro- 
duced into the sickness problem of communities a 
feature which is onlj partiallj' appreciated bj the 
public, and which in all fairness can be no more than 
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tions under the\ uork must be safeguarded 

It took a fire causing the death of over a hundred 
loung working girls and the mjurj' of scores of 
others to make Neu York State stud\ carefully the 
provisions for the safety of industrial workers 
■\fter a legislative inquirj lasting 2 lears, New 
\ork State passed the most enlightened labor law 
of am state m the Union 
Safeguards against fire, protective sanitation, 
proper ventilation, and similar provisions were 
looked upon not merelv as legal safeguards but as 
actual preventive measures The law hmiting the 
hours of labor in factones and mercantile establish- 
ments and the law prohibiting night work for 
women were not merelv restnctive measures but 
instruments which met the constitutional test m our 
appellate courts because thej^ were declared to be 
measures of public health 
ks a matter of fact pubhc health seems to me to 
be of importance to the people as a whole and I 
would like to see some svstem wherebv health infor- 
mation and proper medical treatment would be 
available to everv man, woman, and child, regard- 
less of position in the world, whether this be done 
through some form of health insurance or through a 
widelv established svstem of pubhc health chnics, 
acceptable to ev en type of commumtv , rural as well 
as citv It IS onlj a few v ears since I w as able to 
demonstrate to the leading phj^sicians of New York 
State who came from ever} part of the state to 
attend a conference at the evecutiv'e chamber, 
41 banv, that rural health was being neglected and 
that the state must be protected in safeguarding it 
A.S a resolution vv e passed a law enabhng the state 
to contribute 50 per cent toward anv health work 
undertaken b} the count} The success of this 
effort has been well estabhshed hlan} counties not 


hitherto encouraged to undertake any pubhc health 
work have done so The lesson in the presentation 
of human hfe has been best illustrated in Cattaraugus 
Countv where an experiment was estabhshed, 
utilizing even concewable health resource in that 
count} , both pubhc and priv ate It was co-ordi- 
nated and made to function so that ev en chdd came 
under its influence, even before it was born, and 
so that even adult came under its influence until 
the last of his dav s 

We hav e trav eled far m learning new methods of 
caring for the pubhc health In the last 23 or 30 
vears we have learned the meaning of preventive 
medicine and we have learned more about the 
causes of disease But it is difficult to carr}^ knowl- 
edge to everv home Too many people are still 
Ignorant of the importance of calling a ph}sician 
Ihev do not realize the importance of that earl} 
stitch vv hich sav es nine others Such a body as this 
can do much to further dissemmate that knowledge 
There is no asset of the state abov e and bev ond a 
health} citizenship Health begms before the cradle 
in the care of the mother, and then of the infant 
from the hour of its first breath 

Me found at the time of the war when we made 
careful health exammations that 33 per cent of the 
voung men suffered a ph}sical defect which could 
hav e been cured had the} receiv ed attention in the 
earl} }ears of their lives How much of this has 
since been corrected is hard to say Only b} con- 
stant effort and the constant dissermnation of 
knowledge to the pubhc can we hope to progress 
along these lines Your organization must lead the 
way b} givnng us the scientific facts with which we 
can deal But the State, using that word in its 
largest sense, must fix those facts into effective, 
administrative action 
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The Committee on the Treatment of Malignant 
Diseases has previously pubhshed five-vear results 
of treatment of cancer of the breast and of the cervix, 
and the continuation of the studies of these cases 
and of cancer of other parts of the body is bemg 
continued and the results of the study niU appear 
from time to Ume The fact that ye have complete 
records of a number of cases m yhich the patients 
have hved from 5 to 20 years after treatment — 71 in 
the case of cancer of the cennx, 105 in the case of 
cancer of the breast, and 57 in the case of sarcoma 
of the bone — when added to the authenticated 
reports from manj dimes in different parts of the 
Morld justifies us in making the defimte statement 
that cancer of manj parts of the body, if treated 
m time, maj be successfullj treated There are 
academic questions that maj' arise m this connec- 
tion but thei in no way mvahdate the statement, 
and this is a fact of which w e wish to convince both 
the skeptical medical profession and the umn- 
fonned public An examination of our anah sis of 
about 50 cases of mahgnant bone tumors that have 
hved for more than 5 years following treatment 
should be convmcmg, even though some fev of the 
cases ma3' lack data which might be demanded bv 
pure science 

There haie been submitted to the Registn of 
Bone Sarcoma during the jmar 179 cases of which 
123 haie been registered The activities of this 
Committee ate submitted in a separate report 

The report of the Committee on the Treatment of 
Fractures is submitted separatelj' 

In April, 1930, a committee was appointed for 
investigation of methods of treatment of cancer 
This committee rendered a report a j ear ago and is 
continuing its observations 

The research on the use of the electrosurgical umt 
which has been conducted during the past v ear and 
a half under the auspices of this department has 
had the co operation of 660 surgeons, who have 
furmshed reports to the College on its use m 3,470 
cases These cases include involvement of prac- 
ticallj aU parts of the anatomj b\ a wide diversitv 
of disease condit ons 

It IS natural that surgeons who restrict their 
activities to certam anatomical parts of the bodj 
have based their conclusions upon experience in 
their own specialtj However, the large number of 
reports from such a large group of surgeons as have 
CO operated in this studj maj"^ be expected to elimi- 
nate the element of prejudice There are certam 
cases in which the electrosurgical unit has been used 
as the sole instrument, while in other cases it has 
been used as an adjunct to the scalpel There is a 
certam number of questions which mevitablj arise 
m considermg the usefulness of this tj-pe of surgerj 
Is it possible to accomphsh wath this instrument 
'I would be impossible to accomphsh 
otherwase, or are the results better than otherwise 
obtained^ Experience has shown that certam things 
are possible b\ the use of this instrument which 
otherwise could not have been accomplished 


In a more general waj it is essential to know 
w hether or not postoperativ e haemorrhage, infection, 
and pain are more or less frequent and whether the 
time of wound heahng is hastened or delajed Is 
the time required for operation diminished^ Are 
the end-residts such as to justifj the use of this 
instrument^ 

There are certain advantages m the use of the 
electrosurgical unit which are universal!) conceded 
whatever the part of the bodi involv ed and w hatev er 
the disease ma\ be These advantages are its 
asepsis and the ease and rapidit) of mduang 
h-cmostasis and avoidmg the use of a large number 
of hgatures An advantage for it is claimed m the 
case of mahgnant tumors m that it seals the blood 
and Iv mphatic v essels and prev'ents dissemination of 
tumor cells The penod of the expenment has been 
too bnef to give absolute proof of this claim The 
ease with which humostasis mav be produced makes 
it possible to perform operations on parts in which 
the use of hgatures woiild be difficult and at times 
impossible, as in operations on the central nervous 
s) stem and in places that are so difficult of approach 
as the pharv nx and larv nx 

It would be of no benefit to enumerate all of the 
diseased conditions in which this instrument has 
been used in the course of our mv estigations but, m 
summar), it mav' be said, in answer to the quer) as 
to the tvqies of cases in which its use has advantages, 
thev are brain tumors, as an adjunct for production 
of hmmostasis, m cancer, especiaUv in massive 
removal of the breast, in th)roid operations, for the 
production of haimostasis, removal of large portions 
of tissue, such as m amputations, m certain intra- 
oral and mtrapharv ngeal tumors, for removal of 
cucumscribed cutaneous lesions, for openmg the 
stomach and intestme, in endocervicitis, in ha;m- 
orrhoids, in biopsies Its advantageous use is not 
restricted to these conditions but thev are the ones 
to which the most prominence has been given bv 
those who have participated m the research 

With regard to postoperativ e pain, the evndence is 
m favor of a statement that this is lessened The 
majontv' express the opinion that the) have ob 
served no advantage of electrosurgerv over the 
scalpel with regard to postoperativ e pam, but there 
IS a considerable number of surgeons who are con- 
vinced that the postoperative pain is lessened and 
some of them sa) verv much lessened None 
has considered postoperative pain to be mcreased 

With the question of wound heahng the rev erse is 
the case While a few men note no delav in wound 
healing, the majont) have found the time of wound 
heahng to be somewhat prolonged, but in vetv few 
cases has this delav been suffiaent to contra- 
indicate Its use 

As regards secondar) infection the ev idence is not 
conclusive A deasion on this subject w ould reqmre 
more accurate data as to the t)'pe of cases and the 
rondition under which the operation was performed 
The inv estigators in this research hav e not indicated 
an mcrease in the frequenc) of secondar) infecUon 
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The cv dc cc jn favor of a d m n shed frcqa n 
of second ry h^mor hage mth the us of the 
cl ctr 5 rg c 1 u i 

There arc c rta n d ad% antag s m some t pes of 
c cs t*jth the use of the ele t surg cal u t but 
m f th e dt ad antages are ov rc m aft the 
(perat rbec me famTa th the ma ipuUtionof 
the un t and t pr per sph r Ad ninut o of the 
sens f to ch which is of uch g cat mport nee 
f the surg is c mpJ med of by some The 
s a rath r general f ar concern g it e for fin r 
dissect ns especially a the nc ghbo h d f brge 
ves els a d nerves In sp t of the claims of s me 
ma ufa lu e a terj con de abl number f 
s rge R d n t u it for skm lo i ns on c ount 
of a tendency t dsfsarng scars and dela^tni 
he I g In the c cas s the u t is u ed on lb 
de per t s c Some n ur I g cal su ge empha 
SI the fa t that mmedat ly o t mio s b an 
ti s IS ged and su r od ng eedema f Ho s 
TspI sea ssthet s are spoken of s d t nctly 
contra ind cated and h local or intra nous 
anisthel cs can be s d they ha\ been p ele r d 
II ire r m th field p n on not na imou and 


som surgeons h v felt that th cho c of anw 
th I c depends to a c ns de abl e te t upon tcLh 
part of th body is to be perated upo 

The sect onal me ti gs wLch bs\e n mbeitij 
5 ten this >e hav fu n shed an un s al pp 
tun t> to the depa tm nt for fa 1 aru ng ih 
s rge ns and hospital with th w k f the dep t 
me t of cJ n c 1 rcsea h and ts va us c ram » e 
Ike h ve CO cr te eviden e that th se d sown *t 
these m ct ngs has h m fru t the fotm fog 
zation of ca c r cl ni *8 m plac s v sited d a gr ater 
coop r tion ith the sc nt lie act aiies f the 
CoU g Mote b n tunaots ha b en r g t td 
fomtheplacc at«h hth me tngswer held I 
thes pi c s will be me so rces f / rthe ont 
butou taou Incalreeacho the anous phases 
ot an 

In th c h b t at the Cong e th s }ear the e 
app rs a m St str ctivc ph t graph of th e life 
5 esL let nson ah ch h veb en detdthe is 
of the prma j b ne tumors i the Reg t y Th 
serve t show nag aph c nd c y stnk ng m n 
ne th $ t s of p edel cti n f o t oge esar 
e ma Ewing a com a d be gngiot ell turn r 
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Regent the eighth annual r port f the Com 
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inc somewh t w th 1 cal c nditi as In g n It 
may be ad Jthat thes omm tt s c m h 
Inter sted IQ fra tuev band form th d etca 
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surgical instrument manufacturers, and hospitals 
have been notified of this action The surgical pro- 
fession IS graduallj bemg informed through appro- 
priate channels of the e-astence of standard steel 
bone plates and screws A standing committee 
representing the manufacturers, distributors, and 
users has been designated to have charge of an\ 
further revnsion of the standard 
The Sub Committee on the Use of the Fluoro- 
scope, consistmg of Doctor M illiam L Estes and 
Colonel WiUiam L Keller, has rendered its report 
and it has been published in the Bulletin of the 
American College of Surgeons, 1931, xv, 2 One 
thousand reprints of this report will be distributed 
at the Climcal Congress 

The Sub-Committee on the Moving Picture Film 
on the Treatment of Fractures has submitted the 
scenano to the Eastman Teaching Films, Incor- 
porated, and at present has no further report 
The Sub Committee on Fracture Organization has 
also rendered its report It has been mimeographed 
and IS m constant use One thousand copies will 
also be distributed at the Climcal Congress 
The Sub-Committee on iledical Education, con- 
sisting of Doctors Wilham Darrach, Fredenc J 
Tees, and Isidore Cohn, has been verj active con- 
cerning undergraduate teaching m medical schools, 
graduate teachmg, and the instruction of internes m 
the treatment of fractures The report of this 
committee has been sent to approximateh 2200 
approved hospitals in the United States and Canada 
and to the professors of surgerj' at the various 
medical schools Numerous hospitals have advnsed 
us that they have whole-heartedl) adopted the 
recommendations of this comimttee, and others that 
the> are in entire accord with these recommenda- 
tions 

The Sub Comimttee on the \mbulance, consisting 
of Doctors Robert H Kennedv , Phihp H Kreuscher, 
and Colonel illiam L Keller, is at present at work 
upon the standardization of ambulance eqmpment 
for the treatment of fractures and instructions to 
ambulance drivers and internes It is anticipated 
that this committee will succeed m establishing 
more uniform and better treatment for these acute 
injuries 

The National Board of Jledical Examiners and 
the Federation of State Boards are activel) inter- 
ested in including questions on fractures in their 
sev eral examinations of candidates for hcensure 
The Amencan Radwav Association has a per 
manent fracture comimttee which has accom- 
^ished considerable work durmg the past vear 
f manifesting great interest in the work 

of the Fracture Committee to improve the handhng 
of fractures on the railwav s of this country There 
are approximatelv 300 chief surgeons and 10,000 
railwaj surgeons who are now handhng these 
injunes m vanous wajs and are lookmg to our 
committee for suggestions 

'American Red Cross requested the assistance 
01 the general fracture committee in rewriting the 


section on fractures of their First Aid Alanual, and 
this has been accomplished The suggestions of the 
comrmttee have been accepted and wdl appear in 
the next edition of the Manual, which is just being 
published This puts the comimttee m touch wuth 
hundreds of first aid classes throughout the countrv 

The annual Fracture Oration was givmn last jear 
bj Dr Dallas B Phemister, professor of surgerv at 
the Universitv of Chicago, the subject bemg 
“ Splint-Grafts m the Treatment of Delav ed Union 
and Non-Union of Fractures ” The oration this 
vear is to be given bv Dr WiUiam Darrach, New 
York, professor of chnical surgerv, Columbia 
Umv ersitv 

It thus appears that the general fracture com- 
mittee is composed of 40 surgeons keenly interested 
m the improvement of the treatment of fractures, 
and co-operating with it there are approximatelv 
150 surgeons constituting the 25 regional com- 
imttees These men, bv making contacts with 
sev'eral agencies, namely , medical schools, hospitals, 
the American Railway Association with its surgical 
personnel, the Bureau of Standards at M ashington, 
D C , the Board of Medical Exammers The Amen- 
can Red Cross etc , by educational methods are 
slowlv but surelv raising the standards of fracture 
treatment 


Standard for Minimum Equipment for Fracture 
Treatment in Hospitals 

1 That all general hospitals be equipped to 
care for fractures, that the mimmum eqmp- 
ment for the transportation and emergency 
treatment of fractures be the following or its 
equiv alent 

Thomas upper extremitv splmts, Thomas 
lower extremitv sphnts with traction straps, 
slings and buckle straps, Hodgen sphnts, 
coaptation sphnts, assorted sizes, Cabot 
ware sphnts, straight pieces of wood (of 
assorted length, width and thickness) for 
sphnts, plaster-of-Pans bandages, some 
form of overhead frame for suspension, 
suitable X-rav apparatus, including a 
portable machme, if practicable 

2 That it IS highly desirable that one m- 
divadual surgeon be responsible for the 
supervision of the care of fractures in each 
hospital service 

3 That special record sheets be used for frac- 
ture cases 

4 That a close follow up be maintamed on all 
fracture cases for such tune as necessary to 
establish an accurate knowledge of end re- 
sults 
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ment of Fractures is as follows 

Charles L Scudder, Boston, Cl airnuir 
Fredenc W Bancroft, New York, Secretary 
Xat^mel Alhson Chicago Isidore Cohn, New Orleans 
W C Campbell, H Earle ConweU, 

Memphis Birmmgham 
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COAIMITTEL ON THE TREATMENT OF MALIGN \NT DISEASE^ 

ROBERT B CRrENOUGH M D B to 
a n 
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and given eSecUve treatment during the early and 
curaUe stages of the disease 
The personnel of the Committee on the Treat- 
ment of Malignant Diseases is as follows 

Robert B Greenough, Boston, Chairman 

A C Brodets Curtis F Bumam, 

Rochester, Mmn Baltimore 


George W Cnle, Cleveland 
Bowman C Crowell, 
Chicago 

William Duane, Boston 
Edmn C Ernst, St Louis 
Rupert H Tike, Atlanta 
John M T Finne> , 
Baltimore 

Burton J Lee, New York 


Frank Ljmch, 

San Francisco 
Robert T Aliller, Jr , 
Baltimore 
Heniy K Pancoast, 
Philadelphia 

H Gideon Wells, Chicago 
FrancisC Wood,Kev\ \ork 


BOARD ON INDUSTRIAL MEDICINE AND TRAUMATIC SURGERY 


FREDERIC A BESLEY, M D , AYaukegw, Ilm>ois 

Chairman 


I T IS gratifjing to report that as a direct result 
of a keen interest and the active initiative on 
the part of Dr Frankhn H MatUn, the Direc- 
tor General, in the work of the board, it has been 
able to accomphsh results that it is believed will be 
far-reaching m effectiveness in securing advance- 
ment m this department of medicine and surgen 
As a first step it was deemed advisable and 
desirable to establish a contact with as manj large 
vndustriaUsts as possible and to secure their activ e 
correlation and support in this w ork Appreciating 
the fact that many industries were operating their 
own cUmcs, some of them doing good work and 
some of them doing most indifferent and inefficient 
medicme and surgery, the Board formulated a 
minimum standard for industrial dimes 
I That the industry shall have an orgamzed 
medical department w ith competent medical 
staff including consultants and adequate 
emergency dispensary and hospital facilities 
and personnel to assure efficient care of the 
ill and injured 

2 That membership on the medical staff shall 
be restneted to physicians and surgeons 
w ho are (a) graduates of scientific medicine 
holding the degree of Doctor of Medicine, in 
good standmg and hcensed to practice in 
their respective states or provinces, (b) 
competent m the field of industnal medicme 
and traumatic surgeoG (c) worthy in char- 
acter and in matters of professional ethics, 
that in the latter connection, the practice of 
the division of fees under any gmse w hatso- 
ever be prohibited 

3 That there shall be a sy stem of accurate and 
complete records filed m an accessible man- 
ner — a complete record bemg one which in- 
cludes identification data, cause of illness or 
mjun , nature and extent of illness or 
injury , detailed description of physical find- 
ings, special evammations such as con- 
sultations, chnical laboratory and X ray , 
tentative or provisional diagnosis, treat- 
ment, prognosis with estimated penod of 
disability , progress of illness or injury , final 
diagnosis, condition on discharge, end- 
results, and such additional information as 


max be required b\ statute for Y orkmen’s 
compensation claims or for other purposes 

4 That all patients requinng hospitalization 
shall be sent to institutions approved by the 
Amencan College of Surgeons 

5 That the medical department shall have 
general supervision over the sanitation of 
the plant and the health of all emplovees 

Two excellent men, Dr M illiamson and Dr 
Newquist, were employed to make a survex of the 
industrial and other tx pes of clinics to ascertain w hich 
ones conform to the minimum standard which has 
been established by the Board These men hax’e done 
splendid work 

There have been survexed reported upon, and 
the records carefully analyzed, 174 clinics of which 
84 are approx ed as meeting the minimum standard 

In a large majontx of instances the leaders of 
industry have show n a deep interest in the program 
the College has formulated and is attempting to 
execute, and they have been most co-operatwe in 
their attitude toward the investigators A large 
amount of data has been secured which xxill 
furnish facts and figures for a basic study of this 
x'ast and important situation and a knowledge of 
all these circumstances will place the College in a 
position to influence and direct some rational plan 
for improvement in the care of traumatic cases 

One interesting observation that was made was 
the real desire the industrialists expressed for the 
approval of the College for their individual dimes 
Obviously'-, this is important for it furnishes the 
impetus for raising standards 

The personnel of the Board on Industrial Medicine 
and Traumatic Surgery is as follows 


Frcdenc A 
Bowman C 

J E Bacon, Miami, Anz 
Samuel R Cunningham, 
Oklahoma City 
Donald Guthne, Sayre, Pa 
Lucian H Landry, 

New Orleans 

A D Lazenby, Baltimore 
C F Martm, Montreal 
Charles H Mayo, 
Rochester, Mmn 


Besley, Chairman 
Crowell, Sccrclars 

Thomas G Orr, 

Kansas City 
IV O’Neill Sherman, 
Pittsburgh 
Loyal A Shoudy, 
Bethlehem 

Ernst A Sommer, Portland 
Henry A Staib, Chicago 
FredenckJ Tees, Alontreal 
John B II alker, N cw \orl 
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SURGERY GYNECOLOG\ AND OBSTETRICS 


REGISTR'i OF BONE SARCOMA 

BOUHANC CROUEtL MD Csia c 

K 


I HA\ E the honor to subm t th foil ng report 
on the Regi trv { Bone Sa coma 
There h e been 5 bm tted to th Rep trv of 
Bon Sa c ma dur ng th > a 79 cases of «hi h 
3 hav been reg t d F ve hu d ed forty e ghl 
ca e rcc ds b \e b en sent around amo g 6 men 
and their p n ons on these c ses have been fu 
n sh d to the surgeon who pste ed the cas s The 
Re try has be n co s derably u ed du g the 
>e r as a con ultng bureau on b ne turn a as 
s rg o path I g sts and r diofog sts b e sent 

f nn t n on cu r nt a 5 fo op n a to d g 

n ss a d advice as t treatment There a n nr 

I 7a cas 5 in the R g stry Facd t s fo mu eum 

on th 3 s bject at the C liege have b c me avail bl 
d a cons de abl number of spearaens have been 
m unted a d arc n displai w eh th complet 
ecord mclud n \ r \s nd s ct ns of th ca e 
The I 1 1 es th a S r d fo stud> of the com 
pi t c e ar becora g mo a d m re t lued by 
stingsugon r dolog t andpatholg t$ Th 
tiutnbec of gros pecime s that neacrci gu 
not sge t we would ]ke but increa oge ch 
ea The e has bee no me t ng f th omm tie 


Ih s \e c but the w k wh h s d n t the la t 
me t of the omm tt e J as be n prep rift 
pubi at n and ith n a f w ceU fh w II be 
pubi h d a r t cal an l>s of the 5 ea ures, 
w th d c s n OR tr aim nt 

Two Chicag su g ons a n w pending 3 half 
d ysaweekinstudyi gth m ter I of the Registr) 
and in mak g deta led r po t n gros pec m os 
befo e mouati g 

Th perso nel f the Comm tt n Bo e S om 
I as foil 
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STATE AND PRO\TNCIAL SECTIONAL MEETINGS 


S E\'EN sectional meetings of the College have 
been held since Januan i, 1931 These meet- 
mgs are becoming increasingl> effective m 
stimulating clinical surgen , hospital betterment, 
saentihc medicine, and in informing the public on 
matters pertainmg to health, disease, scientific 
medicine, and hospitals The meetings are planned 
in such a va% as to give emphasis to each of the 
four named activities of the College Clinical 
surgerj receives its stimulus through the holding of 
surgical chnics b> local surgeons on each mormng 
of the 2 daj meeting Hospital betterment is the 
sub)ect of constructive discussions and presenta- 
tions during the entire 2 days of the meeting 
Advances m scientific medicme are presented bv 
clinical addresses during the noon hour on each dav 
and scientific papers on the afternoon of the second 
da> of the meeting On the evening of the first da\ 
of the meetmg a banquet is held at which are 
presented silent and talking medical motion pictures 
prepared under the auspices of the Board on 
Medical Motion Picture Films of the College 
The education of the laitj in matters pertaining 
to health, disease, scientific medicine and hospitals 
constitutes one of the major activities during all 
meetings Several agencies are emploved for this 
purpose The lay press is furnished vnth numerous 
articles on scientific medicme, prior to and during 
the meeting, and vith numerous interviews bj 
visitmg speakers during their sojourn in the citj in 
which the meeting is held Health talks are given 
to the children through the courtes) of the depart- 
ments of education who make it possible for visiting 
speakers to present their subjects at assembhes in 
auditoriums of the high schools for periods of 20 
minutes to i hour each The number of high schools 
at which such talks have been given dunng this 
senes of sectional meetings has been as high as 20 m 
some cities, and the number of high school children 
addressed ranges from ten to fifteen thousand in 
each city Numerous health talks are broadcast 
over the radio, and a commumtj health meeting is 
held m each atv At these meetings the visiting 
speakers presented their subjects to audiences, w hich 
' aried from one to three thousand 
The noon dav service clubs and chambers of com- 
merce have co operated wholeheartedlv in further- 
ing this la> educational program and speakers hav e 
appeared before outstanding clubs of this nature 


A prehminarv visit to the citj b> an offiaal of the 
College results in stimulatmg interest in the ensumg 
meeting and m the formation of a local committee 
of arrangements who are then presented wnth a 
general outline of the character of the meetings, 
along with suggestions as to the methods that 
eiqierience has taught the College to be most 
suitable for procuring the desired results The whole- 
hearted co-operation of the local Fellows of the 
College in making the arrangements for the meetings 
has been reflected in the verv successful sessions 
which hav'e been held this jmar 

An unusual feature of the sectional meetings in 
1931 has been the holding of a 3-dav sectional 
meeting in Oakland, Cahfornia, with the participa- 
tion of seven states and one province At this con- 
vocation tw o large communitv health meetings w ere 
held This constituted the largest sectional meeting 
which the College has held 

Sectional meetings hav ebeenheld in 103 1 as follows 
Missouri, Kansas, Iowa, St Joseph, Januarj 5-6, 
Arkansas, Oklahoma, Texas, Little Rock, January 
9-10, Louisiana, Alabama Mississippi, Florida, 
Georgia, New Orleans Januarv, 12-13, Kentuckj, 
Tennessee Nashville, Januarv' 16-17, Ohio, Indiana, 
West Virgmia, Cincinnati, Januarv 19-20, Nebraska, 
Lincoln, Februarv 9-10, Cahforma, Nevada, Ari- 
zona, Idaho, Utah, Oregon, Washington, Bntish 
Columbia, Oakland, Ipnl 23-24-25 
The visiting speakers at these meetmgs included 
Doctors Alfred W Adson, Rochester, Frederic A 
Beslev, Maukegan, \ ilrav P Blair, St Louis, 
Joseph C Bloodgood, Baltimore, Louis H Clerf, 
Philadelphia, George \V Cnle, Cleveland, Bowman 
C Crowell \\ilham R Cubbins, Irwng S Cutter, 
Chicago, Frank D Dickson Kansas Citv , Frederick 
C Herrick, Cleveland, George J Heuer, Cman- 
nati,Harvev J Howard St Louis, Edward Jackson, 
Denver, Allen B Kanavel, Philip H Kreuscher, 
Chicago, Burton J Lee, New York, Paul B 
Magnuson, Frankhn H Martin, Malcolm T 
MacEachern, Chicago, James R McCord, Atlanta, 
C Jeff MUler, New Orleans, Harrv E Mock, 
Chicago, Gordon B Nev , Rochester, Alton Ochsner, 
New Orleans, Max hi Peet, Ann Arbor, Harrj L 
Pollock, Chicago, T R Ponton, Augusta, Arthur 
W Proetz, St Louis, Harrv M Richter, Chicago, 
Stephens, Berkelev , and Robert 

Jolly, Houston 
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THE CREDENTIALS COMMITTEES AND COMMITTEE OV HrSTOR\ RE\IEBS 
mVlGnT T CLARK AID E a o Itm 


T HL pr cedu e f admitting cand dates to Fel 
I nship nth Amencan College of S« gcons re 
qu res that jchcandd te afte £]n b appi 
cation be c mmendcd bj h s St te or ) r vine a1 
Crede t al C mm ttee be/ pr ceeding further 
withhspaper Ineachstateaodp vi cethe isa 
C edenlials Comm ttee composed of f m rj t 35 
m mberswho e Fellows ftheC liege elected to 
serv on the Comm tt e bj th Fellows of the Col 
lege of the r resp ctiv stale or provi cc fo a f rm 
of a j e r ne h If of the C mmitte be ng ret ed 
ca h j e r 

No cand dat s adm tied to I Ilo sh p w th t 
the rec mme dat n 0/ h s St t 0 Pr vincial 
C ed nl als C mm ttee 

Theniemb rsof the ec mm tleesg eg n r sl> 
of th t t m and me t at a d s g al d itv n the 


stat 0 p 0 n e at 1 ast one a year and r eiv 
the c edentiaU of all cand dates bo appicat ns 
are n hie fr m th 1 e peel st te or pron e 
Mu h cred t du th e c mm tt sf therpri 
the w k { the sel cti n f the m n who cam 


p s ourfUo ship 

Aft t a cand d t f r fell w h p has b e r om 
me dedby th Cred taJ Comm tte f bs tat 
r p OV ti he s r qutr d to s bmit 1 1 0 cal 

record t the Colleg s f tc d t 1 f 
majo k do b) h ms If a d fo wh ch be 1 tb 
te pon ibJ au ge nd s i ab t act of m j r 
ork tnhchh has a sled r wh ch he ha d ne 
h m elf The e r c rd a e a efully m ned b> 
the c mm tt e n h to rev ew mpos d f ut 

sta d ng rge ns n the field f th rjn al 

pec It e fr rn the f u 1 ad flg m d cal e s t « 
wChcago , , ^ 

Thts>e 61 t ofhst nes rc fland 1 
that numb r f5S a ts 38800 dvdaalb fo 
w re « am d n d t I bv the mm tte h t y 


re new Th temaini g 33 sets e e n t re e ed 
as the appl cants h d ot j t r ce ed th ppro I 
ffh St t rPr 1 Crede 1 3l Cowniitee 
Of th ere ued 509 et we c ac pt d nd 713 
s ts fvc e not ac pted Th s wh s h st e r 
not acc pted have th p vileg f 1 t r s bm li ng 
additi nal h to i s 

Tw lUj e meeti gs we e held bj th comm it 
h t ly revic s f r the purp s of studj g 
h«to «es nd d r ng the 4 e is pr c ding th 
meet og m n> add tio al ho r we e sp nt b the 
memb rs of th mmitte in order that e rj 
cand date a r cords ec i d th s > a m ght b 
r we d 

Th re rds half f which w t h to es f a t 
of maj r p t 0 s pe f rmed b> the nd d t 
and the othe half ab tra t / cases h ch the) h d 

p rat d up n th m 1 s or t hich th > h d 

ss led re checked th th tmost a e p 
ticol rly with r pe t to the pr p t dat 
ndcatng the Ih ugh e ith h ch the c se 
was 81 d ed tl te hmque and th nd i s It 
The histo le which eeregnedab gf 
un sual 01 r 1 ere eg gat d a d re th s hject 

0/ a spec al e ew of tbe c mm tt e a h le f i 

the select a I those whh rcnlrdlm 
lb standp t f c mpl t nes cu ac\ a d f n 
ofprs tat n to merit sp a 1 meat 
The membe f the mmitte a h story e s 
ho h e rved tb s ye ra e 
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MEDICAL MOTION PICTURE FILMS 
J Bentley Sqoter, M D , New Yore 

Chairman 


T he CO operation of the 'American College of 
Surgeons and the Eastman Kodak Company 
(through Its subsidiarj , the Eastman Teaching 
Films, Inc ) in developing the production and use of 
motion picture films for teaching medicine and 
surgen'', has resulted in the release of four new 
hlms during the past ^ea^ Seventeen such films 
ha\ e been completed, approved bj the College, and 
are now aNailable to the medical profession With 
two or three exceptions they are made m both the 
35 millimeter and i6 miUimeter size, and may be 
rented or purchased b) an\ professional group or 
individual 

Four additional alreadv -existing films have also 
been approved, subject to satisfactory minor 
changes 

!More than one hundred reels of films produced 
mdependenth bv other organizations and mdividuals 
have been reviewed at the office of the Board m 
Chicago during the year 


The Board is Leenlj' interested in developing the 
production and use of talking films During the 
past year improvements have been made in record- 
ing methods and m projection equipment that will 
be important factors m the application of this 
medium to the teaching of medicine and surgerv 
IMuch time and thought has been given to plans for 
active CO operation with some of the organizations 
that are especialh interested in this phase of the 
work 

Film exhibitions are an important and popular 
feature on the program at the Clinical Congress 
each year, and at all sectional meetings of the 
College A number of special showings that have 
been given to demonstrate the value of motion 
pictures for use in nurses’ traimng schools indicate 
a ver> defimte interest in films suitable for this 
purpose Sev eral articles discussing the apphcation 
of films to various branches of medical teaching have 
been published in the College Bulletin 
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THE LIBRARY AVD DEPARTMENT OF LITERARY RESEARCH 


W ITHJ neofiw thcLibi t> drtsallied 

Dep rtme tolLiteraryRe c rchh ecom 
picted tea }e t f s rv c m behalf of the 
Fellows f the College \t the t me of ts nc pt n 
the L brary co s sted of th very splend d Uert on 
assembl d bj Dr J bn B Murphj a g ft t the 
CoUeg th Ugh the gene osit> of M Moiphy 
Th s colle t on of som t thousa d \olumes 
n Inded many f the ho c st of cient fic wo Ys 
epr sentati of thefi Ids fanat m> pht ol g> 
and j athologj Th u g cal port on ol th Lb ary 
nclud d nte e ti g olfect n on o thop d c 
bdominal and gen to uti af> urgerv «tt add I n 
t th b st f th fcc e al urg cal m nograph 
IV th th s cry fin coll ct on s n cl us the 

L brarv ha nr Jsed j s nrf luJne s I 

tg 5 th John B Murpht if mo ul Buldng was 
e ected nd the L brary was mov d i to vt and 

e pa s V quarte s the pp r do r of th i b Id 

ng 

Through the gc erou nte st nd (T u 
ffort 1 the F 11 w$ the c 11 ct n b co ti ued 
to de lop The L b ary i fi st f all a depos to y 
tor the w Y of the Fell L eh Fell w th re 

f re h a b en asked t p nt no c py / e b 

bo k nd two repr nts of a h rt 1 wh h h has 
r tten The sponse to th s q e t ha be n e > 

8 t facto y D n g the p sc yea lo e tn e than 

t V huod ed c c ent t tts ha be n present d to 

th Libra > These w th th ma pr Is whi h 
hvebenre dar a worthy p esentaiion of 
the I te ary nd c e t fic Y of the FelJo s The 
mcnogr pns h be n pla ed on the open sb 1 
f the e ding oom where they « aw tl W to 
It ng F 11 ws fo r f r n th repri ts a e 
d ded oe copy being pla ed nth Fell wFile s 
a p rman t r c d f th w Y of th nter the 
th T b uig clas Ced and placed th Pad ge 
Lib y sc t wh r c s lab) f 1 an n 

conne ti n w th th d 1 a d 1 1 ra est ga 
tio f tb r members f the p ofesso 

\ th Lib ryisto tanacUt fwY 
of h l cal nte e t F U ws nd / ends / the 
C 11 ge ha g coll t os wh ch th j e will ng t 
coat b te o kn mg f I b r r di id al 


lames hch mght b al ble are I d to 
notify th L bta lan so th t tb n c ssarv a ang 
me ts f obt oing th ra may brad Old 
s lume f hist c nt rest r fere Is nd 

bound or unbou d j u nal fil s b e pJa c in th 
C U ge L br ry If th c He t s la g t s 
dv sable t subro t list f th v lure wh ch 
a lable n these private lb re so th t d p» ca 
t on of the m t ul al e dy asKmbl a at th Cl 
1 e tn > be a o ded 

D ring the p st to Ve « ^ ” j coU c 

tions ha c been c ntnh t d Q uu dm R 
th se are the H W M 11 c be t n hydat i 


cysts the ophtbalm 1 g cal library of the lat D 
OrrmLeR y Smith and the eat n i accumulati a 
of oid r theses obtain d th o gh the i tere t of Dr 
Ham Iton St U on Seattle Th b und | u aals 
1 rgely f gn c ntr buted by Dr George N J 
<omm r Trenton and the g fts f D s E L K n 
New Orle ns Vf ly HlcE e Ch cag PE 
Sta gl St Cl ud and William JX Tb mpso 
Chi ago ha c be in rpor led n the r feren 

sc 1 0 n reas g its spbc c of us f 1 ess Aid 
om n the C Heg L br y conta n the perso 1 
I b a y of 0 Albe t J Och n r togeth r w th p c 
t andtnemetito dcatefhbodit ts 
as well s h s un q c p t on n the s gical rW 

a d h n e g nt rest n a d act ly n b half 

of the C « g 

Amo g tb m cent g ft s the H ct f 

H Winn tt Orr n the fi Id f rth p d e u g rj V 

port of tb U t n has al dy b n r d 
t tb CoUeg I dud g 1 1 entb e enter th 
nd eghteenth c ntury wr c g of very g t 
t c t t coUerto s oi h l re I works asw 11 s 

t pe sons making inv t g t h ch e I nd 

b Y to the ea ly d 1 pme t of mode e d 
a gery- It i n- /tt g Ih t u h a coll ft 
ah uid bep ent a t th CoUeg wh t tbtc wt 

the p P rts f this 1 ge g oup f pr f st cal men 

a dnilib p srved forth d Scat and jy 
m t of futu e g n t n the p ofc s o 

PEJ'ARTUE'tT OF LITERAJtV FE EVRCU 


I c yu ct n tb th L b ar\ lb Dep ttm I 

of L I y Re e r h w 5 c t bb bed to as mbl 

data/omtbeite luelrFUyesd r gi f rm 
1 0 on medi al g cal ubjtcts A st 6 t 
0 Ye t a ned the prep r I of b bl og 

r ph b t cts a d tr lat o s mamia ned t 

inak est g t 0 n b half of th e Feb ws of 

the Coll ge who t ha e t a d lang ig < d 

ea ft w Ye s n tb r wn threes Tl th 
s g n who si idatsmeilinefoina 
la (,e m di 11 bra y r wh s i o much toipitd 
with h the pr fe 1 n 1 d t to sp d h rs 
m d call b ry who lack t q pm nl m 

do th d ng n th vano la gu g s may t U 

adv atag f the c U t o lb L brary 1 t 
Coff c ad f the serv s of tb iff cqu 
t do tb w tk f b m Th guise t S Delude 
0 Y s tpe en cd n m Y o t a ons fr m 
th C rman Fr ch Italia Sp nsh Dul h ani 
Sad a lie alu c a d so ed l an Uo 

« a itabt to p V d fo q e t fo m let 

fr m the 1 f cq t! t q ted be rat fc in it 
R n I tl h B h mian djap o 1^6 
I ckag Lb a mat t I n get va ety i 

„b, t d / r 1 fo mi g d su b 

dfo t t th m c apeh t e ^ ce « « 

by th tr lat rs d b tract rs M tet I b 



COMMITTEE AND DEPARTMENT REPORTS 


447 


been furnished to individuals and to committees 
and chmcs to aid in the preparation of papers, the 
stndi of clinical cases, the development of experi- 
mental work, or to meet any other need which may 
arise No Fellow of the College is located at too 
great a distance to receive the benefits of this 
service, no request is too comprehensive or too 


trivial to receive the careful attention of the staS 
brochure descriptive of the plan of the Depart- 
ment wiU be forwarded upon request It is the 
aim of the Department to render a complete 
and satisfactorj' service in this field and to co- 
operate fulh with any Fellow who is in need of ser- 
vice 


NEW YORK COMMITTEE ON 
ARRANGEMENTS 

Charles Gordon Heyd, Chairman, Ralph R 
Moolten, Secretar\, Juhus L Amster, Richard T 
■ktkins, Frederic W Bancroft, Fenwick Beekman, 
Conrad Berens, Robert S Bickley, Wesley C 
Bowers, Robert E Brennan, Edward C Brenner, 
George L Brodhead, Samuel A Brown, Carl G 
Burdick, Alexis Carrel, R Franklin Carter, Filippo 
Cassola, Henn Wisdom Cave, Arthur H Ciilex , 
Cornehus G CoaUey, Ira Cohen, Martm Cohen, 
Edward hi Cohe, Jr , Ralph Colp, John F Connors, 
Henrj C Cowles, Stuart L Craig, L>man W 
Crossman, Y alter Grav Crump, E R Cunmffe, 
Wilham Darrach, Dudolph Denig, Edward J 
Donovan, John Douglas, Kirb> Dwnght, Carl 
Eggers, Charles A Elsberg, John F Erdmann, 
Charles E Farr, Lihan K P Farrar, Benjamm P 
Farrell, Ftedenck L Flvnn, Joseph H Fobes, 
Wilham M Ford, Edmund Prince Fowler, Robert H 
Fowler, Herman C Frauenthal, Donald Gordon, 
Roderick V Grace, John P Grant, James A 
Harrar, John A Hartwell, Russell A Hibbs, James 
Morlej Hitzrot, Wilham F Honan, Anna Hubert, 
Ham Isaacs, Marvin F Jones, L Miller Kahn, 
Ira I Kaplan, L R Kautman, R H Kennedy, 
JohnD Kernan, Arnold Knapp, Samuel J Kopetzk) , 
Arthur Elnda, Wdlis W Lasher, Burton J Lee, 
Richard Lewisohn, H H M Lyle, Duncan Mac- 
pherson, Frank S ilathews, Joseph F McCarthy, 
John A McCreery, Clyde E iMcDannald, John J 
Moorhead, Albert S Morrow, Alexander NicoU, 
George O’Hanlon, Alfred T Osgood, Eugene H 
Pool, Edward S Pope, John B Rae, W illard C 
Rappleve, G Canby Robinson, Henry Roth, 
Thomas H Russell, Fordyce B St John, Truman 
R Saunders, Charles Savim, Samuel J Scadron, 
Mbert E Sellenings, Wdham Sharpe, Harmon 
Smith, C H Smith, J Bentlev Squier, DeMitt 
Stetten, Raimond P Sulhvan, Alfred S Tavlor, 
Edgar S Thomson, Ervin Torok, Edward D 
Iruesdell, Perc\ R Turnure, Siegfried Wachsman, 
George Grav M ard, B P Watson WehbW Weeks, 
John M \\ heeler, Allen O Whipple, Alfred Y lener, 
11 0 Wilensk>, LinsK R Milhams, Juhus 

v , Ho^hert W Wootton, James N Morcester, 
Arthur M Wnght, Sidnej Yankauer 


BROOKLYN AND LONG ISLAND COM- 
MITTEE ON ARRANGEMENTS 

John E Jennings, Chairman, Mervyn AV Arm- 
strong, Joseph S Baldwin, Robert F Barber, S P 
Bartlej, John L Bauer, Thomas Jil Brennan, 
Claude G Crane, Richard Derby, Warren L 
Duffield, Cameron Duncan, Herbert C Fett, S 
Llojd Fisher, Edwm H Fiske, MemU N Foote, 
Russell S Fowler, John J Gainey , James B Given, 
Jr , Emil Goetsch, Charles A Gordon, Onslow A 
Gordon, Jr , Henryk F Graham, 0 Paul Humpstone, 
Frank D Jemungs, Max Lederer, MiUiam Linder, 
Ralph I Lloyd, DemsE McMahon, Donald Sliner, 
L Howard Moss, AVilhs G NeaUey, Frederic C 
Paffard, Y ilham Y Pascual, Pedro Platon, John 0 
Polak, John F Ranken, Joseph Raphael, Kathamel 
P Rathbun, John Sturdivant Read, George H 
Reichers, John M Scannell, Charles E Scofield, 
Benjamm W Seaman, Walter A Sherwood, Eugene 
W Skelton, Joseph Tenopyr, Joseph S Thomas, 
John A Timm, Herbert T Y ikle, \ ictor L Zim- 
merman 

OFFICERS ELECTED 

President J Bentley Squier, New York 
\ ice-Presidents C Gordon Heyd, New York, 
Y' Edward GaUie, Toronto, Ontario 
Regents for term expiring m 1934 J M T 
Finney, Baltimore, Charles H Maym, Rochester, 
Minnesota, Robert E McKeebme, Aancouver, 
British Columbia, C Jeff Miller, New Orleans, 
J Bentley Squier, New York 
Regents for term expiring in 1933 Ernst A 
Sommer, Portland, Oregon, John E Jennings, 
Brooklyn 

Members of the Board of Governors for term 
expinng in 1934 Guy And, Lomsvnlle, Davd Y 
Basham, Yhchita, Kansas, Alexander Y’ Blain, 
Detroit, John J Buchanan, Pittsburgh, Thomos 0 
Burger, San Diego, John E Cannaday , Charleston, 
West \irgma, Robert S Cathcart, Charleston, 
South Catohna, Marshall Clmton, Buffalo, Malvern 
B Qopton, St Loms, Y alter Gray Crump, New 
\ork, Y^iam C Danforth, Evanston, Ilhnois, 
Denegn, Lima, Peru, John Dean Elliott, 
Philadelphia, Curtis A Evans, ililwaukee, Yis 
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Lijan k P Farrar N v "iork R E H Uhan 
Rue A e A g- ntiaa Ail ed B llernci P na 
m Rcpubl c of r n m Freden I C lie r ck 
Cl % eland Ch al rj ckson Thd d Iphu Ed d 
J kson Den er F a k D 1e n ngs B oUvn 
Herman L kr Iscbm r Ch cago I hd p H 
Kreu ch r Ch ago Amhr L Lockwood T r n 
to Onta j 11 m E Lower Cle eb d Hagh 
MacLcan Reg n S k tche o Urban Mae \e 
0 leans E rl II Jlajn BrooLl n Edna d B 
McD n el Po tlaod 0 eg n bl art McGu rc 
Richm d \ rgi a J hn O McRevn Id Dallas 
Jatn s F Mitchell \\ ash ngt D C Be d cfo 
M nteneg Sol 1 B ail Ch rle W Mo Is 
Ment ne Cal forma Ale and R 'I nr Edro n 
t n Albe I H ward C \aff ge S n F anasc 
Jul o N n } Sil a M nte ide Uragua LI jd 


kol nd Bi mi gh m Alabama E Payne Palm 
Pho a Anro a U ilham U I rson D« 
M DC lo a Miles F lorte Fo t \U st 
Ind n Ale ande Inrorose Tor nt 0 (arw 
Ed n P Reed \ alp r so Chile Fcrr s Sm th 
G and Rapids UiU m Harv y Sm th 11 o peg 
Man tob Geo g Da\ d Ste a { \ \ t 

R vmond Phi) van Ne k k John E Sum 
m r Om ha Agnes C 1 1 to B st n Jam s 
C c Uo d Cl vela d 
M mb s f the B a d f Gov not f term 
e p c g n tgss J s ph A C 1 1 r Mcmpli 
J m s R gl n M He Ifa tf rd C n cl ul 
Don IdC thre Saj P nn )1 n 

\f mbers of th Bo d of C nr fo term 
etpfing n Joji Ed ard C S Talaf ro Norfle 
1 rginca 01 e D M ml 0 kla d C lif nia 



HOSPITAL STANDARDIZATION 


REPORT OF 1931 CONFERENCE IN NEW YORK 


T he papers and discussions given at the Hospital 
Conference held dunng the Clinical Congress of 
the American College of Surgeons in New York 
and Brooklyn, October 12-16, 1931, are presented in 
abstract form in the foUow mg pages Inasmuch as 
manuscripts of all the papers and discussions were 
not a\ ailable, the full scope of the program is not in- 
dicated h\ the abstracts here presented tapers will 
be published in full in the Biilleltii of the American 
College of Surgeons and other journals during the 
coming j ear 

THE obligation OF THE HOSPITAL 
TO THE interne STAFF 

C Jeff Miller, M D , New Orleans In the near 
future the minimum standard for hospitals must be 
substituted bi a maximum standard m which the 
cntenon will be increased emphasis on the tipe of 
staff, particularh a staff equipped and w illing to fur 
nish the training which a medical graduate has a 
right to expect m his interne % ear Internes are re 
garded too often as persons whose function is to 
rehex e the staff of routine tasks, whereas thej should 
he considered chieflj as advanced medical students 
Thex need no further didactic instruction but thex do 
need to be trained in the chnical aspects of the medi 
cal art It is the responsibilitx of the hospital staff 
and the hospital administration, therefore, to see to 
it that the mtemes are gixen the sort of training 
which will equip them for their future professional 
careers 

It must be kept m mmd that the interne is not m 
the hospital to learn surgerx He should be made to 
reahze by the example of the staff that the practice 
of surgerj requires long, specialized trainmg No 
hospital should permit first j ear internes to do sur 
gen independentlj , ex en under the strictest super 
vision, and it w ould be better if the privilege w ere not 
extended even to second x ear internes The present 
light hearted attitude of joung men to undertake 
surgerx is largelx the fault of their seniors, who haxe 
permitted them in their training to operate inde- 
pendentlj and xxho have allowed them to behexe 
that such expenence is all that thex need to set them- 
selxes up as independent surgical speaaUsts It 
should be remembered that the mternes being 
trained todaj are the phxsicians and surgeons of 
tomorrow and that therefore thex must be taught 
not onlx the mechanical and material side of medical 
practice but the ethics of their calling and the ideals 
of their art 


SOCIAL IDEALS IN HOSPITAL SERXTCE 

Allen B Kanax el, M V , Chicago There are 
two critical tendencies apparent todax that should 
leave no true friend of medicine and the public xxith- 
out concern These are, first, the great increase in 
the number of quack phxsicians and faith healers 
and, second, the complaint of the mountmg cost of 
medical care 

The onlj solution for both problems hes in a more 
general appreciation of the adxances in scientific 
medicine To the hospital will fall in large part the 
dutx of initiating and supporting this educational 
moxmment 

Exploitation of the patient b> the charlatan and 
the faith healer is a problem that cannot be solved 
b> legislation, for legal restriction can go no faster 
than pnbhc education, and in the present state of 
pubhc education an> attack bx phxsicians is mis- 
understood and attributed to jealousx and factional 
discord 

In the face of the pubhc criticism as to the charges 
made bx hospitals these institutions should gix e in- 
tensix e studx to the possibilitx of at least a partial 
reduction m fees and justifx bx education the part 
remaimng Among the means of loxvering charges to 
patients are the construction of moderate pneed 
buildings so arranged as to permit simplified serxuce, 
particularh nursing, the freeing of the pnvate pa- 
tient from the oxercharge incidental to the care of 
free patients, the building of hospitals onlj after an 
analxsis of communitx needs, and the co-opera tixe 
use among hospitals of such departments as radi- 
olog} , pathologx , soaal serxuce, etc 

Even when all these steps haxe been taken, the 
demands for saentific and efficient serxuce xxtU still 
require a charge greater than the ill-informed pubhc 
expect, and hence along with this intensix e studx of 
economics must go education To this end the hos- 
pital must keep in closer contact with the pubhc 
Hospitals must cease to be an expression onlj of m- 
sUtutions to which persons go when sick but should 
become centers for the prexention as well as the cure 
of disease Thex must co operate actixelx with aU 
communitx health mox ements, and in them should 
be established the executixe ofhees of the xanous 
pubhc health agenaes 

Public lectures bx w ell informed lax men and phx - 
sicians who are drafted for the purpose should be 
spon^red bx hospitals Public exhibits demonstrat- 
ing the sources of contagious diseases and hoxx to 
combat them, the treatment of emergencies, and 
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s tmlar s bjccts should aL>o b a part f the r c m 
paign of educ t on 

Is th g u Id a o se nd m i ta n ter st n 
h sp tal m e than the imt t n nd ppo t { 
cl cs f the >earlj health amn t S ch 
clinics h uld be uppo ted by the p tes 0 a a 
h le the ho p tals f n h g the faciht es Th 
chn sc uld b rga ued ft the manne of e am 
tn gb d du gthe^Vo Id\\a wh e wthphy 
s Cl ns as gn d t e mi e for e ch spea Ity scor s 
ould be ca ed f in a ngle evening a d >et a 
flic ent examin t n made 

THE PRESENT PROCRAU OP TIIZ AMERICAN 
COLLEGE OP SURGEONS 
Franliin H Martiw MD Che go In p 
s t g the f rt enth a ual r po t f h p tals 
which had be app ved b> the Am ca C Ueg 
1 Surgeon D hi t st ted that ther was a 
respo s b ! ty wh ch he c s d r d of g eater impo 
t c th th t 1 his yea Iv r port t the llosp tal 
Conf en e 

It th dut> hes d fevrjeomm atyt iur 
nish hospit 1 fa ht es ufB ent to c e f very a 
di d a) of th t c mm luty wh may r qui hos- 

p tal ca and t cq 11> mp tant th t e y 

c mm n t> pro de m a so that ih sa t ft phv 
sanmyh etbeadse sent 1 i c adu t g 
d g ost e am at 0 s a d a plac wh e bis s k 
p ti ts m y r e t tm t 
Th Amen a C Uege f S g s b a apt d 
tb lead sh p c d at g the th ee impo t at 

f ct is^th publ th phy c an ad bis m t 

esse t al en m nt th hosp t 1 The t sic of 
s u g th ptope ( cd t es ( th quati&ed p ct 

t on s stupe dous ; dg d f m the dm ir t e 

St dpoi t N th fi a I b den mall n 

der g that the budget of the C Ueg mamta ed 
b> ts ooo F U ws 

Th 931 po t bo p tal St da di at a 

ve led th t tb g 0 p f l t tut s h g 00 

bed do 49 w e r\e) d of heb 39 
\ e fully ond t Uv pp v d th t th e w 

04 ho p tal fs t 99 bed in >ed ddj of 
th m fully condit aUv pp d tb t ther 

wec89h ptl f 5 f 49bds rvjd nd 
IS4 of them f Uy dit lly pp ed d 

th t the 9 f d al h p tal wh h we surs ed 

c fully ppr d 

OOctb feh Uhptl und s 
\yae tmt lly m dfmthc app o d 

1 t d consde cdf l g S c O t b 93 

JO hospital* wer d m ted d 8 m ed f ro 

th 1 t 1 1 1 t e d m ted m *d f ro 

the I St f th y h b irr gul p t t s if the 

m d cal t ffs fad I c ad l di cal conf e c f 

the phy ans 1 d Ig f e spl tt g if pp d 

1 boiatones <1 \ ray d p rtm t c t m 

tai ed and if dequat case rec rds 1 1 pt 

F I ret m tanyoneofther qu met ec g 

na d 1 SUIT 1 ta se fo ' « H m Ibe p 

pro ed list 


ANALYSIS op PINDIVGS PROM THE Ipjl HOSPIIAl 
STAND ARDIZATIOV SDBt Z\ 
MakoluT MacEachern MD Ch ago The 
II p tal St nda diz t on m t me t grow steadily 
i thu am nd in umbe f st tub ns s 
> yed D g the y c r 3 340 hospit U wc e the 
suneyl tads ght ppo 1 A senes of lantern 
side p s nted how d aa aJys ofth gro th / 
tb mo ement a d th r ults of the 93 survey 
Att nt n was caUed to tb ft that t th 
st ndngtbeeco omicdepesson ath the resultant 
d ere e noccupa cyandthei cr sed demands f 
char tysrv eh ptl* gene ally a e adh nag to 
tb r h gh ta d ds of erv c in ompbance w th 
requr m t of the Am ncan C Ueg of Surgeons. 

A table d net med cal 0 g nu t has 
be bscrved thr ghout hosp tals d g the p t 
y ar Th IS fpo u edeff tinas gb tter 
CO tr 1 d pervis er the di cal LA 
well 0 ganized st ff p es pp es a ch f of st S and 
ompet t beads f^ caldep tm ts who f m 
log medical bo d r e cut e c mmittee sh uld 
be espo blct th g ve n gb dyf thed elop- 
ment f th 1 1 1 ti s p ofess sal pobc s. 

Tb e h be a decided mp 0 m t in clinical 
c d and a gr te t li ti of tbeir cont tv 
The clos afUbat oa f the r e d d p tm t w tb 
the med cal 1 b y b s t m 1 t d the st dy f e d 
e It sd cl me I re rch If p tal em ream! 
m T app Cl t g the w th { th get mass of 
eh bl $ enlihc data emb d cd 1 d meal ec ds 
nd the tie d (o ng th t g ter ad a t g 
C odm dical g mzat curate a d rapi 1 
U cal r td 0. d p pet se { d g osUc a 
the pe t c f oi t es 11 lay a mp rt t f d 

t on 10 th ch c 1 f ce e ential l g«w 

ca e fth pat t Th t ff nfer oc flh p s 
t d s g d lly 1 1 g t a ^',**1 
perf m thus c r> g t th g 1 d I 
m king tm fe igd mg to 
the f taht es mrap v d s mpl cat ns in 
feet s dee tific Ic i p t the accept d 
sta da d 

M nd m t pp t th t the p gr m I 

Ho p tal St nd du t 1 e of gr th 3 d d 

el pm t L ke l ewth is b anebes tb p 

gram h m v r m ficat U com g f » the 
pet stem th m m ra st d rd \1 ady a 
a mb f pe 1 g p f m ira m t <U ds 
pply g I dist t pha f h sp t 1 p ced e 
b ve be dtv 1 p d a d Ihers a e b g f rmed 
It m be sa d th t h p l 1 sta d dual i «» 
b d st terp It set f th th J/ * 

ff ra s I t 0 I m t most f the admui t a 
I d ctfpbim f yhpti 
THE pRocR.\u or the auericw college or 
SURCEO TOR THE C\RE Of THE ILL AND 
INJURED IV INDLSTRY 
1 edericA Ceslev MD M ukg lU 
Tbpk dtht ybee 
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ducted b) the Amencan College of Surgeons showed 
that to date the medical service m 84 industries has 
been appro\ ed 

The minimum standard for industrial medicine 
and traumatic surgen was revised during the past 
V ear so as to include all the requirements essential 
for the adequate care of the sick and mjured in in- 
dustn As one of the requirements the College re- 
quests that industries utilize onlv approv'ed hos- 
pitals for the care of their ill or injured emplov ees 
and that the phjsicians who care for them be scien- 
tificallv trained and thoroughly experienced 
The College recommends that all traumatic cases 
m a given hospital be assigned to staff members spe- 
ciaUv trained m this branch of surgerj and that each 
case be assured the adv'antage of consultation w ith 
and control bv the surgeon or surgeons appointed to 
supervise this work The plan raises an economic 
question, but it is beheved that this is not msur- 
mountable It maj' be possible to secure these con- 
sultations without remuneration to the surgical con- 
sultant and thus in no waj interfere w ith the fee of 
the attendmg doctor 

The Board on Industnal Medicine and Traumatic 
Surgerv is taking cognizance of the rising ratio of 
cost per patient invoh ed m rendermg better service 
and of the mcreasing number of automobde accident 
patients who fail to pay an\ fee to hospital or doc- 
tor, and is seeking to remedv these economic prob- 
lems The board w elcomes anj suggestions that may 
be made by hospital directors that wdl aid in better- 
ing the present deplorable conditions The angles of 
approach ma> possibly be through the correction of 
laws relative to msurance on automobiles or the 
bonding of drivers who are not financiaUj re- 
sponsible 

ORGAMZIAG A SERVICE FOR THE DLAGNOSIS AND 

treatment of cancer in an approved hospital 

Bowman C Crow'ell, M D , Chicago To date 
cancer clinics m 68 general hospitals have been ap- 
proved b} the Amencan College of Surgeons The 
survej of dimes for the diagnosis and treatment of 
cancer 13 stdl under w aj and announcement of the 
others meeting requirements will be made in the 
near future 

During the current v ear a mmimum standard for 
rancer clmics was devused bj the Committee on the 
Treatment of klahgnant Diseases, of the American 
College of Surgeons The merits of cancer institutes 
and cancer laboratories are fullj acknowledged, but 
It is felt that there is an urgent need for makmg pres 
ent knowledge more effective and that this need can 
be met most efhcientlj through the formation of can- 
cer clinics in approved general hospitals Such hos- 
pitals, since they are alreadv functioning, form the 
natural centers m which modern diagnostic and 
therapeutic procedures can be conducted Ordi- 
nariK these hospitals hav e the personnel and equip- 
ment for such service but a definite organization is 
necessan in order to obtam the maximum efnciencj' 
in the campaign against cancer Though the mim- 
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mum standard apphes especially to hospitals, other 
institutions that are shown to have the required per- 
sonnel, organization, and equipment for earn ing on 
the work mav be included in the list of cancer clinics 
approved bv the College 
The minimum standard for cancer dimes requires 
(i) that there shall be a definite organization of the 
service to include an executive officer and represen- 
tativ'es of all departments which are concerned m the 
diagnosis and treatment of cancer and that the serv- 
ices of a secretarj and a social worker shall be avail- 
able, (2) that there shall be regular conferences at 
which the diagnosis and treatment of the mdividual 
cases are discussed by aU members of the dime con- 
cerned with the case, (3) that reference to the can- 
cer chmc of all patients in whom the diagnosis or 
treatment of cancer is to be considered shall be either 
voluntan or obhgatorv in accordance wuth the vote 
of the medical staff or of the hospital’s govemmg 
board, (4) that in addition to the diagnostic and 
therapeutic surgical eqmpment required in everv 
approved hospital there shall be a\ ailable an appara- 
tus for X-ray therapy of an effectiveness generaUv 
agreed upon as adequate and an amount of radium 
sufficient to insure effective treatment, (5) that be- 
sides the records required in an approved general 
hospital there shall be additional records of (al the 
details of the historj and of the examination for can- 
cer in different regions of the body , such as indicated 
m the forms recommended by the Committee on the 
Treatment of hlahgnant Diseases, (b) the details of 
the treatment by radium or X-ray as indicated on 
the forms recommended by the same committee, and 
(c) periodic examinations at mtervals for a period of 
at least 5 v ears following treatment, and (6) the 
treatment of cancer patients shall be entrusted to 
the members of the staff of the cancer clmic except 
m cases m which adequate treatment m accordance 
with the collective recommendation of the staff of 
the cancer chnic can be procured otherwise 

The essential feature of a cancer chmc is the group 
method of study of cancer cases This is accom- 
phshed by a conference of the staff Such a meetmg 
may be held daily or at longer interv^als The Amen- 
can College of Surgeons seeks to co-operate with can- 
cer chmes by furnishmg information as to methods 
of organizing such chmes, bv putting its stamp of 
approval on those conforming to the standards, by 
supplv mg samples of uniform record blanks, bv com- 
piling and pubhshing the results of statistics fur- 
nished by cancer chnics, by pubhshing in the Bulle- 
tin of the College articles dealing with the work of 
cancer clinics, and by givmg the staffs of the latter 
an opportunitv' to discuss admimstrativ e problems 
m a series of round table conferences 

RESFONSIBILITV. OF THE FELLOWS OF THE COLLEGE 
IN PROMOTING THE HOSPITAL STANDARDIZA- 
TION PROGRAM 

Southgate Leigh, M D , Norfolk, Virgmia The 
founding of the Amencan College of Surgeons un- 
doubtedlv revolutionized surgery in the United 
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The tn of the College asa d to put t St mp 
[ ppr I tie e y s {c u geon of fi gh h fact r 
and g d St dng ^atu 11^ i n g ouato 

s ch s th om 1 J d al may b bed 

m ttcd n the pa t ho \er below st da d a d a 
number m > hav been excluded «h shuldberel 
I ws T av d th s m St ke ch member f a h 
c mm tt c must b flly Ivet hsr spon bl tv 
The pres t method f mm itee select on a d e 
m nation sho Id assure a h gh gr de m mber h p 
Th ugh n every zs d cal oc ty each memh r 
shouldd h sp rt yet the work su uallyca n d n 
by a few and the o ga uat o nev rthetes does t 
ufler The America C liege of S ge s differ a 
this re p ct in th t each m mb r has a dist net duty 
to p rf rm and respo s bif ty to bea ff he s ot 
w King to do hu p rt he sh uid res gn 
Th f St duty % Fellow o es t the College so 
to condu t h mself a asu geonastor fl cter dit n 
the o ganuat n Hia next d tv t le d aid t 
the vounge a tge ns n o de that they may m et 
the Coll gc tand td it** ut pt )ud ce ( r o 
g nse he should pp c disapp ov ! the 
appbe nts for f U wsh padadiethe b r 
b 1 w ita dard how to meet the cq m t 
The u ge n s d ti s m con « ti n with ho p ( I 
a c m n fold Whihraynth efila thonty 
y t he can at all t me u e b s oHueoce fo 11 th t is 
best tn hosp tal condu t S g cal el nl e fo m 
stance wiif n v be bt n d w th u ety unfess 
th r m ch str ct r ontr [ f the ope ati g o m 
by s t bl memb r f the su cal st d I g 
« I h sp t 1 there sh uld Iw \s be at I st tn 
op at Qg room n f cl anca esando ef sep 
tccass tiEsof r spos ble n pticc sb Id 
be tr t d in th m es rv d to cl an e$ 
Ope lug m nd wards mu tb k pt lea and 
all s pt c m t 1 pr nptly d t oyed 
In sfe e p a f 11 hist n and mpJ te p t 
of ex ra n t 0 of all s a g t f gua d in 
general h p tal Fellow m st e t t n t l» th t 
th t cords are pr p rlv k pt but must 1 o n 

c rn th m elves thstSraet g ndm y ther 

detail of hosp lip ed es 
In p n t flh spit 1 th e p biJlv ff Ho s 

1 g eat st. They m t to t ih t ule g v g 

th p vil ge to p a ti u g rv mad a d e 
f rc d. The i c ea g t nde y f g c af p ct 
turn stpefra gys fint llta d 
m n must not be allowed t meddl wihhum If 
U d bledly ag tdelfth ra dm til 

ft n\ pp i c t s d t tra d pe t r N 
m n s>'Ould be p rm tt d t p t f r ppend t 
uni 5 he tiUful e gh to op w tb a ca f 
g I pent n l s I fa t les th n aio s 
quUdtohndl y dt wb ch m y 
h should ot b pe m tted t j n th bd me at 

”l leuofJ g 1 torn P-^ 

f special qu Ufiat n wh h w- n equ I m be 


f re t sp t ntoeffe t F 1) s ftheC liege shoulj 
ee t t tb t m the h p laU w th wh ch tbei i. 
a tdutandaduqal 6ed m sh 11 n t 
b perm ft d t p r 1 

T bee e a safe surge n t is imp t nt that ihe 
d d 1 be p ope I p ep d n theory b l n 
add t n It I abs 1 t I n c ssary f h m to i 
d by s de w th n e p rienc d u geojj for $em 

le gth ft me App enti e h p i ( ll> esse t al 

nd until th s p 5 1 c fact s eco n d ge call h 
th prof s o th t sL f th Coll e dl b d ffi 
c It o B t the memb s m t n t f U r f 
human Ifets t gt ke 

THE trvincciioN OF Aius i\ niE iiospint 
Rev At hovse M Sciiwjiaiw SJ PhD 
St Lo The p aker mp r d th ho p tal w th 

the hum n g n sm respect t the p nc pies f 

orga izat o De el p ng the anal gy he pointed 
ut that J the orga m o smgle organ is U ed 

u mea u ed f e dom » it de I pmeat The h art 

the L dney the n rv us sj tem n> o e of th / 11 
It p! c dunn th n m I p oce ses of the 
d V dual s developme C J ke e th be t h p tal 
n l th t wh ch e cb dep rtme t s tnn g I its 
best p ible de el pme t but s th t n wh h tVt 
P rt are de el p d m eht t thee p tij 1^* 

res c a d th rv ce of the whole it 1 1 i»i 

Tlus he t n f dmn tr ti ea msofthehes 
p tal n b b 0 ght abo i nl> by d ntepslH- 
p cs A teg at im cth am res mm 

ti D ; st s th rg m nor th n he t pi 

kidn y plus rv svsteraand r ther a lufitd 
e 1 1) I wh cb most mplcaied el t shps 
som f the y g t ther a t g tt s d 

men tralbv be fl I d mngVltvarwJ 

org ns Th pr c s f gr th d btrattiM 

ar cau 1 g c t a 1 hange m the g msm Is 
the me m e p rt f tb hasp tal a "v t 

gr V w th ut He t g the p rts a d th s g vnl 

g th ntu n s efl id ponthci li U gd 
ment mp I g t the latt a tw v go th t « 
mo te t po th r m 1 g d pa tn To 
I t rplay s e n I r e mpl wb n a new record 

I br n p se ed I b d vis nd e gv 5- 

endtfa dplmltbt the e s compl t 
I 1 f the Ireh p tal whe the add t 
f h I f n r ng th c npUt t h b 1 1 
t I an stitui on , . 

Tfi p pie f t g t n s Id m t f th 
(h h p < I r 1 h weve t t dy f j ch r 

celsecU toed wnpft the l tutio « 
wh 1 nd 1 I r th s d p tm nts b t 

f gul t pply glthill Coed 
patm t thth ther T ^ 

t g At f th r th I gv d p Cm t f " 
t e th th h 1 hop tal u h w w 
wr tt f r the admi fl c n ng tr 

d p tment f p th I g> I i he who roust I 

q tl I ra th p I I f adj net cHstg *nu 
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also appear m the floor supervisor’s rules, m those of 
the surgical department, the medical staff, the X-ra> 
department, the outpatient division, the social serv- 
ice department, and the record room 

OTJR CHALLENGE — ^HOW SHALL tVE MEET IT? 
PaulH Fesler, Minneapolis The responsibility 
of conditions existing in hospitals, medical schools, 
nursing, and pubhc health rests pnmanly upon those 
responsible for the administration of the national 
medical organizations 

The first challenge to the medical world was the 
Flexner report on medical education, the results of 
which are historj As a result of commercialism 
m the medical schools has been done aw ay with, the 
graduates practice modern medicine, and the 
death rate has been reduced Medical laws in most 
states have been revised to meet the standards of 
medical schools, and in a few states basic science 
laws have been adopted The success of this pro- 
gram depends entirely upon the unbiased, fearless 
attitude of the Council on hledical Education of the 
Amencan Medical Association 
The second challenge to medicine w as the stand- 
ardization program of the Amencan College of Sur- 
geons These standards have controlled medical 
practice m hospitals The movement has been most 
successful in large hospitals, but it is significant that 
small institutions have not improved as they should 
If this challenge is to be fuUj' met, the medical or- 
gamzations must foster legislation to enforce these 
fundamental standards in small hospitals The Fel 
lows of the College are in a position to influence such 
legislation in their local communities and also to aid 
their local hospital superintendents in meeting the 
Conditions of standardization 
Improvement in medical education and in hospital 
facilities has been a factor in increasing the cost of 
medical care The result has been the formation of 
the committee on the costs of medical care, the 
studies of which when completed will challenge the 
medical organizations to face the facts presented and 
to form unbiased conclusions from them 
The report of the committee on the grading of 
nursing schools, which shows that there is a great 
oversupply of nurses and that the earnings of nurses 
are low but that the cost of nursing is too high for the 
patient, offers another challenge It appears that 
there should be two tjpes of nurses one group for 
the usual service and another for the specialties and 
tor teachers and executives The first group would 
be trained in the average hospital and the second m 
teaching hospitals This is a challenge that must be 
mm b> those responsible for medical practice 
„^mall\, the Children’s Charter of the White 
House Conference on Child Health is a challenge to 
the medical groups to organize prenatal clinics, men- 
tal higiene projects, clinics for penodic health ex- 
“thd to develop a complete program for 

child health and weHare 

Each of the national organizations representing 
organized medicine should create committees to 


study from the standpoint of its own members the 
reports and conferences of the type mentioned abo\ e 
Sinular committees should be created in the states 
and m local communities, all for the purpose of pro- 
moting CO operation among the national groups, 
eliminating duplication of their functions, and main- 
taining the fundamental ideals of medicine If there 
is found to be duphcation of effort then a joint group 
should agree on a program which will be of the great- 
est value to the public 

THE SIGNIFICANCE OF THE SEEMINGLY INSIGNIFI- 
CANT MATTERS IN HOSPITAL MANAGEMENT 

Donalb Guthrie, M D , Savre, Pennsylvania 
As a rule the patient has full confidence in the hos- 
pital’s medical service, but strict attention to minor 
details is important if he is to be satisfied and 
made a loj al supporter of the institution To give 
these minor matters the attention they deserve 
requires the constant and fnendlv understanding of 
the superintendent, the directress of nurses, and the 
medical staff Too often those in positions of author- 
ity are more concerned with what, to them, are 
weighty matters The superintendent spends much 
of his or her time devising economies to be reported 
to the board of trustees The directress of nurses 
gives most of her attention to the prescribed curricu- 
lum of study which, by the way, has made necessary 
the overstaffing of hospitals w ith nurses and is funda- 
mentally the cause of much of present unemploy- 
ment among the nursing profession The medical 
staff IS more concerned with the mtrigumg morbid 
pathology' of the patient than with his mental 
reactions 

It is the spint of the hospital that the patient re- 
members long after his illness is forgotten This 
spirit IS manifested at the very entrance The door- 
man, for instance, is an important member of the 
hospital group and he should be an astute student of 
human nature Admission clerks also should be 
chosen for their abihty to deal tactfully with worried 
and confused patients While waiting to be taken to 
the ward or his room, the patient should be spared 
unpleasant sights and sounds The patient should 
be made to feel that his interests are being looked 
after carefully and that he is not being neglected 
m any w ay 

The problem of telephone service is important, 
and not only should the operator be alert and well- 
trained but she should be supplied with correct in- 
formation from the medical staff about patients who 
are cnticalli ill This information should be sent to 
her after early morning rounds 

New patients should not be placed beside those m 
an extreme state of illness The hospital should be 
equipped with recovery rooms, small wards, and iso- 
lation corridors for the postoperative, the very ill 
and the delirious patients Patients who have been 
operated upon should not be moyed into the ward 
until they are free from pain, and no painful dress 
mgs should be done in the ward, nor should a death 
be allowed to occur in the ward 
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If a compla n g p t nt is noted by the pupil 
nurse he or she h Id be reported at once to Uie 
Dur e n ch Tgeand the c mplaint should be lav st 
g t d d f ] St remed ed If th e s no ba is fo 
the compi t th r should be a c ce ted effo t to 

n the p tient by k nd atlenti 7h I I g he 

r she should be mo ed f om the wa d 
Nur es sho Id be tr ned t rva t on p t e ts 

p otnpt}} nd to g e th m everyatte t(an a d lay 

a ns^r n g calb is apt to se m 1 ger t th s k 
person than it actually s T o m ch c e cannot be 
taken m 1 s«ng ad in look g fcer the pat e ( s 
cl thnga d lu bics A pate te sily forget that 
hi hie has been $ \ d and £ es into a ag e the 
Is of h s hat 

Good hosp t I mo le dem nds ioyaltv o the 
pa t of the c r ng for e a d the med c ) st II t the 
h ef on d ty Dissatisf ct on on the part of the n 
ter e s xt emely da ero s a d sp ead q cUv to 
the pat ents Interne should be ta gbt to rece 
the r p ti f nith cv ry t ns de at on a d th r 
good rk should be reward d by me eased c fi 
den e The n s should be n tr cted to make I 
1 usances for th p I ent s di po t n bee u e of h s 
line andsh should be taught the v i e fa pi s 
aal manner The Mde ly presents a ujuspoblem 
lie should be pa d a much better salary th n s pa d 
him by the ave age b nital Often an oper t v pa 
( eat h 5 be n nursed tJiro gh a g ave is Iv i 
I V theisstt to emb ttered by th r ghapdi 
h m n t eatment of a unco th rd rty 
Ocodf<fd :rel] cooked and etvedali ciively 
a gr t asset t ny h sp tsi It is better t pply 
ec n my to ev ryining Is m the hosp tal than l 
the t ble Food houid be th b st that c a be 
b ught andtl rent t Inay be o gb buts rv 
lAgs h aid be da nty 

It IS titip t C f h e tke/r end ad /am fy of 
ibe p t ent feel tl at th h pit 1 nai $ to s tv 
th m as well th p t e 1 1 a ki dly man er nd 
fo th s e n s g s h as Cho comm d itg « 
le c do m eh m lha g d Dor ng I m s f 
gr at nxiety 11 t g ol e best s pended 
tamt ofth ver Up te t ah uldhe tt cdto 
stay w th th m to p d the n ght if nec sary a d 
the r mf rt h old b p d d f The b s nes 
ffi c hould be 0 de te t t tme t of be 
r edfml adts well to t s me t roe b f c 
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ment funds are m the 14 states east of the hlissis- 
sippi River and north of the Ohio River The idea of 
endowments does not seem to be popular or perhaps 
to he understood in the southeast, southwest, and 
northwest portions of the United States, possibly be- 
cause of the sparsitj of population and because of 
the large number of doctor owned hospitals in these 
localities 

Eight} -four per cent of the hospitals stated that 
the\ mamtained out-patient departments but onl} 
eight institutions stated that the} had a connection 
with a hospital for convalescents Slost hospitals 
reported that their facdities were used b} ph}sicians 
in the exammation of patients m their private prac- 
tice, but few stated that extensive use was being 
made of such services The trend, however, is defi- 
mtel} toward the phvsiaan havung his office at the 
hospital The questionnaires showed that few hos- 
pitals made survevs to determine whether or not 
the} were meetmg communitv needs 

Discussion 

C W MirsGEa, MU , Valhalla, Xew York Hos- 
pitals deriving support from pnv ate funds ma} expe- 
nence major difficulties m balancing their budgets, 
due to the added free semce and the declme m in- 
come from pa} mg patients It seems qmte proper 
that pubhc tax funds should assist pnv ate, non- 
profit commumt} hospitals m accordance w ith their 
needs and the pubhc service the} render 

At recent hospital meetmgs the question of reduc- 
tion of salaries has been discussed and the general 
conclusion has been against cuts which would reduce 
effiaena A program of econom} should not be ex- 
tended to the point where essential standards m the 
proper care of the sick must be sacrificed 

the state coxterence assurtng a thorough 

REVTEW OF THE CLINICAL V\ ORE 

Altov Ochsner, M D , New Orleans Too fre- 
quentlv hospital medical staffs compl} with the let- 
ter of the requirements of hospital standardization 
that pertam to clmical conferences but do not enter 
into the intended spint A staff conference m order 
to be successful must be well organized The pro- 
gram should be prepared at least one month m 
advance of each meeting bv a committee of enthusi- 
astic staff members If feasible, the various depart- 
ments should be represented on the program com- 
mittee 

Another essential is the choice of a smtable chair- 
roan The presiding officer must have the respect of 
the entire staff and should, as a rule, be one of the 
senior members He should also have considerable 
clinical experience in order to be able to ev aluate the 
roct® presented concerning individual cases, espe 
mall} fatalities He must possess a great amount of 
tact and should be able to rise abov e pettv jealousies, 
KpeciaUv dunng a consideration of the fatal cases 

K? ^^Pacintendent, because of his administrative 
®®rotv , if he satisfies these requirements, w ould make 
an ideal chairman for staff meetings 


A regular and full attendance at staff meetings is 
not onlv desirable but also essential This mav be 
accomphshed bv having the programs so interesting 
and instructive that members will not want to miss 
a meeting, b} mstillmg a sense of lov alt} so that the 
staff will attend because thev feel it their dutv , or 
b} imposing some form of penalt} for absence Un- 
less the conferences are made attractive enough so 
that staff members will attend v oluntanlv , httle m- 
terest will be taken in them Posting attendance 
records in a conspicuous place is of some help m in- 
creasmg attendance but should not hav^e to be done 
except as a last resort 

Anal} SIS of the fatal cases is one of the most impor- 
tant phases of chmcal conferences but far too fre- 
quentlv is onl} perfunctorv Each death should be 
considered separately and a free discussion con- 
ducted m an impartial, saentffic manner There 
should be complete information on evxrv case, par- 
ticularlv that obtamed by postmortem exammation 

The followmg methods of conductmg discussions 
are used successfully todav (i) A week before the 
meeting abstracts of the cases are giv en to two mem- 
bers of the staff, neither of whom has seen the case 
and whose onlv mterest m it is saentific These two 
persons open the discussion and this is followed by 
general comment, without anv reference to the at- 
tending physiaan Laboraton findmgs are pre- 
sented, indudmg the report on the pathology , which 
IS given bv the pathologist himself The discussion 
IS dosed bv the chairman, who reads a summary of 
the case, including the final diagnosis and treatment 
(2) The facts concerning the cases are presented bv 
the phv siaan m charge, without anv mention of the 
ultimate findmgs, the final diagnosis, or the treat- 
ment, and then general discussion takes place M ith 
this method the staff are more apt to discuss the case 
impartial!} because, bemg unaware of the ultimate 
findmgs, they cannot be accused of destructive 
cnticism After general comments by staff members 
the remammg details, mdudmg operativ e and nec- 
ropsv findmgs, are presented by the attending 
phvsiaan (3) The clinical findings, aU important 
laboratorv data, and the report on the pathology are 
presented bv the chairman, w ho also opens the discus- 
sion The chairman, m such an instance, must be an 
excepUonal mdividual, since he must not onlv hav e 
had extensive clmical experience but must also be 
fair in his judgment His comments are followed bv 
general discussion (4) The chmcal findmgs, which 
should mdude laboratorv data and the necropsv 
findmgs, are presented bv the pathologist who, in an 
impartial wav , states the facts This information is 
then discussed v ery frankly bv the staff with the sole 
purpose that ev erv one may' profit bv the case 

The report of critical studies of the chmcal results 
obtamed m the hospital is also a desirable feature of 
staff conferences M ithout such searching analv sis 
of end-results, there can be little rehable knowledge 
concerning the efficacy of the v anous forms of ther- 
apy Alatenal of this nature is also of educational 
value to mdmdual members of the staff 
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deraonstratioiis, to wluch each chief of semce de- 
1 otes a certain amount of time, should be arranged 
as part of a conscientious efiort to instruct the in- 
ternes E\ er\ interne should also be given problems 
of research, probabh not more than one a 3 ear 
Hospitals near teaching institutions are in a posi- 
tion to arrange for frequent ei ening lectures partici- 
pated in bi members of the faculties of neighboring 
unu ersities programs ivhich are profitable for the 
entire hospital organization 
Dunng such an mtemeship in nhich work in the 
wards, operating rooms and laboratones is supple- 
mented b) semmars, conferences, demonstrations, 
and research, the \ oung graduate acquires a fairh 
comprehensive knowledge of general medicine and 
develops a sense for scientific work IMen going into 
specialties and internes who are outstanding in their 
abihties should be encouraged to continue their 
studies 

^ urge to undertake surgerj is being too fre- 
quentlj erpenenced bv recent graduates As a result 
too mam voung doctors are advising unnecessarj 
operations and are attemptmg surgical work thev 
are qmte unable to perform successful!) Present 
educational requirements with then severe demands 
in time and monev , the necessity for the graduate to 
support not onlv himself but possibh also a famil) 
when he has completed his mtemeship, and the pres- 
ent economic stress are all factors tending to the 
adoption of short-cut methods m the period of 
preparation between graduation and entering upon 
practice Sfanv of these \ oung doctors undertaking 
surgen without proper training never become full) 
aware of their incompetencv 
Before an aviator mav make a solo flight he must 
demonstrate to a federal officer that he is thoroughl) 
competent to take his life m his own hands, but anv 
doctor who possesses a state license, which is no evi- 
dence of surgical abihtv , can without anv restriction 
into his hands all the other hves he mav wish 
That some further restrictions than now e-ast are 
necessarv cannot be doubted The Amencan Col- 
lege of Surgeons has before it a problem the solution 
of which it IS in a position to accomphsh more than 
am other agenc) in this countrv If it can succeed 
m correcting this outstanding evd it wiU make ev en 
a greater contnbution to Amencan surger) than it 
has in its splendid work of hospital standardization 
In am eient it will be in the hospital and with the 
resident staff that the chief effort will have to be 
made 

DlSCllSSIO)! 

T Dwight SI.ov^ M D , New Aork AAhat the 
interne most desires is to be closelv associated with 
men of outstanding professional abihtv in order that 
he mav learn from them how best to examine diag- 
nose, and treat patients It is this direct and expert 
guidance of semor men of high reputation that con- 
stitutes the chief attraction of an mtemeship Giv en 
’ 1 ^hd the resident will gladlv avail 

themseU es of all the extra aids to traming, such as 


conferences, dimes, and research problems It is ob- 
vnous, therefore, that there is a great responsibihtv 
resting on those who direct the sv sterna tic training 
of the internes and residents and also that there is a 
corresponding opportunitv for the attending phxsi- 
cians to mulDpl) their usefulness through the influ- 
ence thev exert upon the v ounger men 

•VDSmaSTRATIt E tXD ECOXOinC PEOBLEJIS ASSO- 
CLATED VVTTH THE “oPEN ” HOSPITAL 

Frank J It alter Denx er It is with the larger 
number of doctors havnng the small number of pa- 
tients m the open hospital that the greatest problems 
arise This group manifests less lov altv to the hos- 
pital and less deference for its rules, the economv of 
supplies the program of educabon and research and 
the standmg of the hospital in the commumtv than 
is usuallv shown b) members of a staff in a dosed 
hospital 

Studies show that most of the general hospitals 
have staffs which might be termed open, but from 
another pomt of vnew might be considered dosed 
Their organization consists of a more or less select 
group of pbv sicians who hold regular staff member- 
ship, and in addition a large number of doctors 
dassified as associate or courtesv members, and 
sometimes also a consultmg staff This means that 
the actual v otmg staff is the dosed part The open 
staff, m the sense of adimtting doctors indiscnmi- 
nateh , seems to be a thing of the past in all stand- 
ardized hospitals The open hospitals must have 
some regulations wluch will enable them to bar phv - 
sicians not m good standing without making the m- 
stitutions hable to lawsuits for damages on the part 
of barred doctors 

A well regulated open hospital better sen es the 
commumtv and the patients as a whole, while the 
dosed one perhaps better sen es an mdivndual group 
of doctors and their respectiv e patients In a large 
communitv there is a place for both the open and the 
dosed hospital, but in the small commumtv it is 
almost imperativ e that there be at least one open or 
semi dosed hospital The pohev of allowing ev en 
ethical phv siaan hospital pnvileges rmght seem too 
hberal, but the contact of mediocre doctors with the 
hospital’s resources and the more skilled phv siaans 
ma) lead the former to improv e the qualitv of their 
work 

Another problem of the open hospital lies m the 
fact that staff conferences are frequentlv less well 
attended than those of the dosed institution Due 
to the phj sicians lack of responsibditv to the open 
hospital It IS harder for the latter to secure co opera- 
tion in obtainmg autopsies, and because of the few 
and irregular vnsits made bv some phv siaans, it is 
more difficult in the open hospital to tram the cour- 
te^ staff in the making of complete clmical records 

Because the patient-dav census fluctuates more in 
the open hospital and it is therefore, difficult to 
utilize the personnel most effiaentlv , the open hos 
pital s cost per patient dav is greater than that of the 
closed hospital The closed hospital usualh lead- to 
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m number for the j ear 1930 It is also found that 
arrangements are more frequentlj asked for future 
paj ment 

As one of the means of partiaUi compensatmg for 
such losses the paj of more hospital employees 
might he adjusted to mdude their mamtenance 
Emploi ees would thus be recemng substantiall\ the 
same amount as previously and the hospital i\ ould 
sai e through quantitj hunng and utilization of the 
same kitchen persormel in preparing the larger num- 
ber of meals that would be required 
Few hospitals will be able to eSect extensive 
econoimes in heat and power, although m some 
areas it will he possible to use a cheap w aste fuel 
Studj of the handling of hospital Imen shows that 
the use of the outside commeraal laundry mav add 
a considerable financial burden because of losses in 
articles and failure to make repairs promptli In 
some hospitals, the sainng from having the laundm 
done m the mstitution amounts to tyi to 2 per cent 
of the gross eammgs The hospital’s department of 
sail age and manufacture mai also effect economies, 
particular!! bi reclaimmg old hnen and making up 
new articles 

A factor of real importance m the economical 
tunnmg of the hospital is the substantial decrease in 
the cost of certam hospital commodities, particu- 
!arl\ food, which shows a decrease of about 20 per 
cent m 1931 o\er 1929 

A reduction in the charge for pnv ate rooms is not 
advisable as there is real economj in having them 
empti rather than fiUmg them at reduced rates 
Should conditions improv e and the rates be raised on 
pn\ ate rooms once lowered m pnce there would be 
resentment on the part of patients readrmtted, who 
had previously paid the lower rate 
In some mstances, the closmg of nurse traimng 
schools might make for economi , but it is quite 
hkelj. that no changes will be made for the sake of 
an\ economies that rmght result 
Decrease m the collection personnel is false econ- 
omj Moreover, the hospital should mamtam its 
own collection department as no commeraal agencv 
can understand the hospital’s collection problems 
as well as persons on its staff Reduction m the 
par of hospital employees should be instituted as 
a last resort, w hen all other expedients promoting 
economy have been exhausted Substantial as ma> 
be the saving effected m this way , it proves small in 
proportion to hospital costs as a whole 

factors to be considered rv the cost of 
■Redical Care from; the stantdpoin't of the 
hospital 

1 ^ alsh, M D , Chicago All the re- 

liable data concerning the costs of illness point to the 
lollowing fundamental facts that the largest share 
01 the total outlay for a giy en number of famihes falls 
upon a small proportion of the total, that sickness 
'’'^'l^ance has not yet been worked out on a prac- 
ical basis, that the average expenditure per person 
ecreases wath the size of the family and hence in- 


dicates that those of larger famihes either do not 
receive adequate medical care or use chmc semces, 
that the av erage family and the av erage individual 
cannot afford to pax the pnces now charged for ade- 
quate medical and hospital care, that neither the 
av erage phj sician nor the av erage nurse appears to 
earn an excessive income, and that an appreaable 
amount of the charge made for hospital care is not 
properlv chargeable to the care of the sick, such 
charges, for example, as the cost of nursing and 
medical education 

Sev eral factors contnbute to the cost of hospitah- 
zation One of these is that there are too mam sepa- 
rate hospitals m too many communities, thereby m- 
creasmg tremendously the overhead The complete 
ehmmation of some hospitals and the consohdation 
of others would mcrease effiaencv 

No hospital can render adequate servuce and make 
a profit at a pnce withm the means of the pabent of 
moderate mcome Other causes of high costs are 
waste of space, ostentatious display , poor designmg, 
and defecbv e engineenng m hospital plants, also the 
fact that there is much expensive eqmpment pur- 
chased and not used 

As a measure to reduce hospital charges to persons 
of moderate means, accommodations should be pro- 
vnded to smt the patient’s economic status The 
pracbce of overcharging the pav pabent, without 
his knowledge or consent, is indefensible The hos- 
pital world should formulate a pohcv to the effect 
that the rate to pnvate or semi-pnvate patients 
would be based on the cost of accommodations and 
service used plus a reasonable charge to cover bad 
debts and obsolescence, that the rate for part-pav 
patients would be based on the cost of accommoda- 
tions and semce, less an amount to meet the pa- 
tients’ abihtv to pay , the difference to be made up 
from endowments or taxes and under no conditions 
bv overchargmg other pabents, and that the cost of 
full chant} pabents would be met also bv contnbu- 
bons or taxes Workmen’s compensabon cases can- 
not be considered as chanty cases and should be a 
charge agamst the industry concerned 

Nurse traimng is not a just charge against the sick 
and should be borne by the commimitv in the same 
manner as other educabonal projects Group nurs- 
ing has prov ed successful v hen properlv regulated 
both from the standpomt of adequate and economi- 
cal care of patients and that of the income of the 
nurses 

InefiBaencv on the part of hospital supenntend- 
ents IS often responsible for high costs of hospital 
servnce There is a cry ing need for a standard quah- 
ficabon ratmg for superintendents, and there should 
be some nabonal agency to pass upon and approv e 
those w ho are qualified 

Co-operabv e buvmg among hospitals more msb- 
tutions for the care of chromes and cony alescents so 
that patients not acutely ill will not hav e to pay the 
nececssanly higher cost for beds m hospitals for acute 
illness, av oidance of unnecessary hospitahzabon, and 
greater efforts at leadership on the part of eminent 



460 


SURGERY GYNECOLOGY AND OBSTETRICS 


adm t ato i are olh r means of ed c ng b spit 1 
ch g 1 

\niAT SItALL WE DO ABOUT AUTOMOBILE ACCi 
DE IS—RtBOXr OF A >ATTOVW7DE SVSVEY 


Mattkew O Folea Chicag Bettceeo fi e and 
s t m U on d liar are lost an Ih b) ho p Uls t 
sen ictim ofautom bl a cdcnt ce rd gto 
th speaker s c lim t As a r suit f 5 fety fl t 
acad Cs n I ng \ehcles per t d by rpora 
t ns deer a ed sh n igjo as c mpa ed n th 
1974 but m sh p n 1 n pr v te ca $ ne e e tl 
half ga n as gt at Th d lEcu ly I locattn d 
d al th e solpn aecca sine sestbec } 

I to p obf m fo ho p taf The f ft that v lu 1 
c Ills s egr « ng ght t me asfastasp dcsl an 
a c d Bts also me n delaj ta coll ct n w hosp lat 
ac ounts oasm ch as t s mo e d ISc It t pla e the 
blame I th form r t>-p facad t 

The h sp t I fi Id ha no hg res of its to h w 
the Size of th problem f m k ng c tl clt n from 

tun I automob !e act dent The fi t tudy 
made s that of the Oh Stat Ho p tal \ socu 
t a nh h bowed that t h pt I urvev d n 
that tat I toitaoa r g $^fipe p tent nte t 
ng thos 1 j r d 1 h ghw > ac d nts \ m re 
ceot St dr n Ne J rsey $h d th t 9 gene I 

h sp tali s ffe cd an er gc los f < 6 on e ch f 

ucl pat nts 

Th speaker tat d that he had equest di f rma 
t n f 1 Le natu f m ge e lb p laU O 

at te b c na mp d w th th almo t mplete 

1 k f att ntion paid to the sub; ct b) bo p tal 
Ii"* 5 f r hs pap e e bta a d fr m jo tate 
and dealt n th tbc h p t Is e pe ce l e t g 

a t l I of 74 p t nts t 347 I b ch q r d 

bed car Ifosp t Is epo t ng t f I I e 797 b d 

pat ts tated th t f th 38 h d p d th 

bii in full Of 7 6 fir t a d p t ts ( e t d 47 
pe c nt p dm full 

Th tjpclhosptal anglralrgej ntage 
t patents j red b f mobic fnd Ih t tb j 
nae so th e g I gih f staj Ab «t h If th 
h sp tab cstun l g th amo nt I sen e r q ed 
S4dtht3p t m fuhpi tsnedd 


lo g bo p t U t 

\ nunibc f h p t Is d d 
ju ed nh gb»a d ntsf 
ctijdd tegadubcr 


gr jpite p t e t 
tb d pp 
p bi m \ m 


J ij h3 sa d th b I ed the I t 

arui g f m t m b I de t 

\ erA few ho p t I look d ( th l m bJ 

dipt Itp bisblb;t al v 
oth fi-pe f p t I Th sc 1 1 I porti g 

0 l\ m 11 1 ssc f m th so c b sonj 

s an cs ul th tfrst d nl h lll> g fa 
edent ctm wbiJ ce t th ts t u I doit 

11 th se pat eni t ll- w td 0 ! the p 1 

ca th u Jrh ges I r ih mm d l 

I tc-pes f 1 '**^ t b Ip h t 1 m 

l,m .inobl dntpl • «" 

m tot c nl sni I' ' ' I “ " “ 


the hospital a claim on ny d ra ges that ma be 
awa d d a p t I ) ju ed n an aut m b le a a 
dent The L nne t c t la pa l cuU ly h s been 
us d "itb good effect t s r ported. 

C mp Isory I ib [ tv ins tic s also used as a 
m thod toe mpelpavme t On fthelrg tk$ 
ptals Massachu fts wh r uch a la hsben 
enacted repo t d ho i r th t the et has been 
the cau e of a b g r numbe of accid ots d e t in 
c sedr cklfs ess sm cha thedn e feels tk t 
damag will n t be assessed against h ra nd tb t 
s h a law u 0 gu ra t th t a ho p t 1 wH re 
c p >m nt 

A ^\est ^ I g a Jaw g es l led ho p tab cr < 5 1 
t the m mst f sem e e de ed to 11 1 d g t pa 

f e t The la nb ch se ms to h v wo I d f tb 

be t d afag f the ho p t I is that Indiana t t 
te h b ma e t ccessary f r the t w h p tms 
tetodt mneubthf r not ap f ent sapau 

r and to s t it that the h p ( I is e rab rsed 
r the car / digents 

\ fifth law s that d Mg ed t pr i cc hosP t b 
gaotfaud It m la to the bote) la s itbt 
a t re b t d e n t ppl> peoC U> I • t 01 bi) 
ac dcot patients Ah ptiadmn tr t r 0 C 
ct cut stated that th s J w t etbe w th the I 
I w m de t p s ble to c fleet fr m vi t a ly ad p 

t t dm it d up I Sept mbe 1 0! th r 

N law thus fa luUyp t ct b spl Is err 
aulom bl c dent ca e H pt Is sh u)d lb e 
f g ther ad alj e 11 f ci$ 0 ne ted w w 
aut m ble acdntsrvc ad; with th 
age es te e ted nyph seof Inep oblemr 1 1 
g t a t mob le a nd nt for lb p tpo e el t 
d g od ts and U f n" 1 lo s 


nAUMOVY EmCIE CYA •DCOUUUNtn COODWlLt 
UV ACt\G TItE HOSPITAI 
KoBcs JoLL If usto Th pr per el t 
bpofth p nt dent t the g rang bod 
th pcrso n I lb Bl d ol I ff nd th p t ts 
a di u d 

Th 1 I on h p 1 the open tend t to the 

1 u te ho Id b th t 1 Ight g th m a d 

e list Ether ad He h Ilk p thru ml 
ofthefn c I it ftheh p tal nd b H 

port t them th nt f ok Iiiaepcio'l 
d s bic that th t t be til ghier d as t lb« 
req m nts f th m m m t d rd so th t th f 

t n b bt red n m k g th h p t I 

tb 1 app 1 Th m tru t k w bo t 

tb h p I Uh i bt me I It the d 

« th adm t ato les e t obi th “rpo * 
he h Hh ih m th PC Id t d h dd 

h a g th m * ih d ft d mpo t t t t 

The Ut d fth pc me d U h s bod 

tes h Id be Irat al d 1 k It s t 

bit Jt t tm ph e I fn SI nts t 

t th f ra I p t “v m tfl t n r» 
k t p t i th f t / th mpl e u 



HOSPITAL STANDARDIZATION 


461 


\idual, for m so doing lie will stimulate that person 
to do his best It is sometimes found helpful to make 
special mention in conferences of those who have 
done ecceptionalli well mam nork hen the su- 
perintendent has been hberal nith his commenda- 
tions It IS then not so difficult to point out faults, and 
cnticisms iriU therefore he receii ed in a good spint 
The director should studi the indiMdualiti of 
each staff member and make it his pleasure to see 
that every phv sician is as nearlv satisfied as possible 
without relavmg the rules of the institution In- 
stead of making rules and then trving to enforce 
them, the superintendent should induce the staff 
members to make the rules and call upon him to see 
that the\ are observ ed 

Patients are usuaUj the first to sense a lack of har- 
mon\ and effiaencj m the hospital Even before the 
administrator finds that there is a flaw , the patient 
will have discovered itbv conversations with nurses 
and others or simplv from the atmosphere of dissatis- 
faction A supenntendent wiU do well to come m 
contact with his patients frequentlv and to catch 
their reactions 

If the supenntendent has harmom and effiaenev 
among his hospital family , he alreadv has tw 0 mightv 
forces to aid m secunng commumtv good w ill But 
m addition to satisfied patients he will want such 
other means of ehciting good will as new spaper pub 
hatv , magazine articles, a hospital paper, radio ad- 
dress, and commumtv health meetings Five free 
health forums were sponsored bv the Baptist Hos- 
pital, Houston, durmg the j ear, and the consensus 
a as that thev were one of the most successful means 
of benefiting scientific medicine and the hospitals 
When the pubhc has been mformed of the activi 
ties and services of the hospital, it is not difficult to 
inspire them to befnend the institution, and the verv 
act of giving will increase their good will 

THE GEXEEAL ORG\mZ\TION AXD SCOPE OE SOCI-VL 
ORE IN MEDIC VL INSTITUTIONS 
if Anxoikette Cannon, New \ork The scope 
and function of mediral work center m an attempt 
to understand and deal with the soaal component m 
feease The idea that there is a social element in 
disease is a concept relativelv little used 
A soaal component in a health problem does not 
n^essanlv mean a sonai cause of a speafic illness 
The subject of cause has proved too difficult to allow 
anv clear conclusions except perhaps in the field of 
psvchiatrj and of public health It is evident, how- 
ever, that social situations and personal quahties 
condition response to treatment and therefore social 
studv has been found of use in connection with pre 
Ecnption and prognosis In the carrvang out of medi 
cal directions and the organization of the social situa 
tion, the soaal worker’s relationship wath the pa- 
^ ^ person maj plav a part m getting a result 

when the social element enters in, knowledge of 
anatomv and phv siologv is not enough for prognosis 
The follow mg pnnaples might be used as a guide 
as to the scope of the medical soaal w orker 


1 The medical social worker should be able to 
make a thorough social studv and to cam social 
treatment to a conclusion 

2 In general it is better that the agenev prescrib- 
ing should provide for earning out the treatment 
This means medical social relief and medical social 
case treatment 

3 To the special agenev should be referred the 
appropriate special problem for diagnosis and neces- 
sary treatment, not for the carry mg out of orders 

4 When two or more agencies are working to- 
gether on a case the decisions and plans should be 
made jomtlv and the part of each agency should be 
understood bv both 

Concermng the question of w hether the hospitals 
should endeavor to do somethmg for every patient 
or try to do the best for the few v ho chance to come 
to them. It would seem that both the quantitative 
and the quahtative standard should he upheld 
There should be a routme soaal mquirv as a basis 
for choosing cases for social studv and treatment 
If the doctor, rather than the soaal worker, is to 
make the social history, along with the medical, he 
ought to be better prepared than are most physi- 
cians at the present time 

The undesirable practice of having hospital soaal 
service departments administered from outside the 
institution is tending to disappear The practical 
difficultv m relating social work adequatelv to medi- 
cal is that the social service staff is relativelv small 
and thus must serve two or more masters The best 
form of organization seems to be to have social 
workers adequate in number to cover the needs and 
to assign them according to the div ision of medical 
sen. ice 

The hospital is the strategic place where medical 
social processes mav be used m the interests of the 
patient and where thev may be combined in a studv 
of the interrelation of medical and soaal conditions 
for the ultimate promotion of good health, good so- 
aal behavnor, and a good social order 

MEDIC VL SOCLU. WORE IN INTJUSTRIAL MEDICIN'E 
UNT) TR.atJM.ATTC SURGERN 

Louise C Odench-antz, New \ork An indica- 
tion that a considerable number of persons find it 
difficult to return to former employment once thev 
hav e sustained a phv sical defect is the fact that in 
the first 3 \ ears of the existence of the New York 
Employ ment Center for the Handicapped, some 
9,300 appheants registered Emplov ers co-operated 
to the extent that 5 800 placements could he made 
The need for careful studv of the appheant is show n 
by the fact that of the total number seeking v ork, 
13 per cent were found not only to be unsuited for 
placement in mdustn , but w ere m further need of 
medical attention, institutional care, or v ere hope- 
lessh handicapped 

The difficulties which both phvsiaans and social 
workers often encounter m compensation cases, in 
spite of the most expert medical work are often 
traceable to a disregard of the patient as a whole to 
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can provide treatment To work out a practical plan 
for treatment is not enough, however The plan 
must be followed through, and there niust also be 
extramural follow-up As long as 45 per cent of 
dime patients show an interval of more than 6 
months between their first visit to a doctor and the 
apphcation of adequate therapv , this phase of follow- 
up will offer perhaps the greatest opportumtv to the 
soaal worker in the whole field of cancer control 
Though not a part of cancer control, it is the dutv 
of the soaal worker to provide not onlv rehef from 
suffermg m terminal cases but also custodial and 
nursing care 

Dtscussioi: 

Frank Rector, M D , New York There is no 
disease in which the social problems connected with 
It demand a person adequately trained in medical 
social work more than in cancer The social worker 
can be of aid m traang responsible fnends or rela- 
tiv es and acquamtmg them wnth the facts, in making 
finanaal arrangements, in persuadmg the patient 
and his famih to see the matter through, and in fol- 
lowing up the patient over succeeding jears The 
soaal worker, too, can easilj keep in contact with 
the patient so that he will not fall mto the habit of 
shopping around for medical attention and thus de- 
lav needed treatment The insistence necessarj' at 
tunes to obtain accurate information regarding old 
patients ma> strain the ethical pnnaples of the phy- 
siaan, but wiU have no such inhi biting influence on 
tte social worker whose training wdl enable her to 
follow such cases through to a conclusion 
The function of the social worker as an educator 
cannot be too strongly emphasized Her contact 
with the social background of the patients will en 
able her to ferret out cancer histones and suspicious 
S 3 mptoms that will be of great aid to the attending 
phv siaan 

OUR. RESPONSIBILITY AS TRUSTEES 
F L Brasian, Tomngton, Connecticut Trus- 
tcKhip IS a distinction and a trust expressmg honor- 
able estimate of a person’s standing in his com- 
mumtj It IS expected that those who accept such 
positions will ev idence the same interest m the hos- 
pital as m their pnvate affairs A composite board, 
one composed of professional and business men, 
should be better able than am other to cope with 
the manj problems arising in hospitals Members of 
nctive medical staff, however, should not be eh- 
gible for appointment 

.Trustees are not required to follow the routine of 
‘I'® everjdaj business of the hospital but instead 

delegate such duties to the adnnnistrative 
lb ^ 's the responsibihtv of the trustees to know 
that those chosen to represent them m the manage- 
ment are honest, capable, and diligent in the inter- 
^ts of the hospital and the public w hich it serv es 
the superintendent should be selected for his execu- 
j wbilitv , thorough understanding of hospital and 
medical procedure, and some knowledge of law, in 


addibon to quahfications of character Once he has 
been selected by the trustees, the latter must re- 
spect his judgment The hne of authority is alwav s 
through the supenntendent and never directly to his 
subordinates, as anv other method is demoralizing 
The courts now obligate trustees to “eserase due 
and reasonable care” in the selection of the hospi- 
tal’s medical staff The right to select the staff car- 
ries with it the right to reject anv person who in the 
opimon of the trustees is undesirable 

Regular attendance of the trustees at meetings is 
essential, as this affords them the best opportunities 
to secure full information on the affairs of the hos- 
pital It IS the function of the board to msist that 
effiaent business methods are used in the hospital, 
that all trust funds are safeguarded and properly ad- 
mimstered, and that endowments are increased One 
of the most important responsibdities of the trustees 
IS co-operation wath local health and w elfare agencies 
thus to make of the hospital a community health 
center 

Disaission 

WiLLiAii C Geer, Ithaca, New York The three 
billion dollar capital investment of the more than 
7,000 hospitals in this country indicates clearly that 
if these institutions are to be properlv operated, the 
trustees must apph to their management those pnn- 
aples of organization w hich have made business else- 
where a success The hospital has ceased to be a 
chanty to which a gift of a few jars of jelly is able to 
satisfy the conscience of the giver or the needs of the 
institution 

In order to place hospital management on a busi- 
ness basis, trustees hav^e a duty^ to obtain, by read- 
ing, attendance at meetings, or by actual efforts m 
directing their institutions, a concrete knowledge of 
the problems involved In acquinng such knowl- 
edge or executmg their responsibihties, however, 
trustees should never attempt to carry out anv policy 
over the head of the supenntendent or other active 
emplov ees No director of a corporation w ould think 
of going ov er the head of a general manager or super- 
intendent and givang orders directlv to a factory 
foreman No more so should a trustee give his orders 
to any except the hospital’s chief executive 

PROUOTING A BETTER UN'DERSTAN'DING AMONG 
THE BOARD OF TRUSTEES, SUPERINTENTIEVT, 
AND MEDICAL STAFF 

Charles F Neergaard, New York No one 
thing can contribute more to hospital progress and 
economv than to have a large proportion of the mem- 
bers of each board of trustees grasp the basic pnnci- 
ples of hospital servnee and contribute more of their 
business expenence to hospital management 
Four pnnaples to be kept in mind in maintaimng 
proper relationships of the board to the superin- 
tendent are (x) the trustees should direct and the 
supermtendent admimster the hospital, (2) the trus- 
tees should define the fundamental pohaes and the 
supenntendent see that they are enforced, (3) the 
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In a Irank, fnendl\ atmosphere the trustees ^Mll get 
the benefit of the admimstra tor’s Lno's\ ledge 
Concerning the relabon of the supenntendent to 
the medical staff, most of the trouble isould be ob\i- 
ated if all mvoh ed realized that the director is act- 
ing as the agent of the trustees in administrative 
matters and as the agent of the medical board in such 
matters as are under their junsdiction 
Mo s\ stematic method has v et been established 
for teaming hospital executiv es and none for trus- 
tees to find those n ho have prov ed their abdit3 Un- 
til these tno thmgs have been done conditions niU 
remain unsatisfactorv Meantime the insecuritv 
under nhich supenntendents work is one of the chief 
factors in keeping good men out of the profession 


B\ WHAT CRITERIA CAN THE GO\ ERiaXG BOD\ 
JHDGE THE EEFICIENCA OF THEIR INSTITUTION 

S S Goldw ATER, il D , Xew York The use of 
comparative statistics as a method of gauging hos- 
pital efliciencj and the satisfied customer test are 
not alwavs rehable Statistics on such subjects as 
cost per bed, the hospital’s deficit, ratio of per- 
sonnel to patients, percentage of recovenes, and 
average staj can be used as accurate indices of the 
hospital’s condition onl) if various relative mflu- 
ences are taken into consideration To understand 
the meamng of the term, “ cost per bed,” it is neces- 
sarv, for instance, to consider the ratio of pnvate 
rooms to ward beds, the range of the hospital's labo- 
ratones, the extent of aunharj sen ices, and n hether 
or not bassinets are included in the census At first 
glance the hospital v\ hose per capita per diem figure 
IS highest seems to be the most extravagant, when 
as a matter of fact this institution may be perform- 
mg a highlv commendable service at a relativ elv low 
cost 

The opmion of patients is no better gmde as to the 
hospital’s efficiencv than are comparativ e statistics, 
tor although widespread dissatisfaction among the 
patients is a certam indication that the institution 
IS not functionmg properlv , manj things mav be 
wrong with a hospital about which the patients know 
tittle and care less 

Another method of measurmg a hospital’s stand- 
ing IS that of observmg the degree to which it con- 
forms to basic prmciples of hospital administration 
In this, national organizations can be most useful, 
and the field has been most conspicuouslv cidtivmted 
bv the American College of Surgeons, whose defini- 
tion of minimum standards has been the means of 
converting manj a hospital to better wavs The 
basic requirements such as an organized, competent 
medical staff, chnical records, and anal>sis of end- 
results, are of fundamental importance, but satis- 
administrative standards cannot be achieved 
Without dealmg with additional questions which 
arise m respect to the mternal administration of the 
lospital and its relation to the commumtj Accept- 
ing as of pnme importance the immmum standards, 

here are a number of other criteria worthv of in- 

usion in a more comprehensive standardization 


program \niong these are the questions of whether 
or not the hospital corresponds to commumtj needs 
as rev ealed bv an authontativ e surv ev , co-operates 
with other hospitals in an interchange of records 
safeguards the admitUng department against undue 
influence, protects the health of its w orkers, ngidlv 
controls the stock of the pharmaev, provudes for 
meeting needs that are not budgeted, and whether 
or not the labor tumov er is excessiv e 

It IS a common mistake to regard hospital stand- 
ardization as a state or condition of bemg, rather 
than what it is, a process of growth involving con- 
stantlj renewed efforts to ehmmate what is incon- 
sistent with the highest ideals of service to the sick 

THE APPLICATION OF BUSINESS PRINCIPLES IN 
HOSPITAL ADIHNISTRATION 

How ARD S Cullman, Xew York IMany a hos- 
pital s business problems would be solved u the na- 
ture, functions, and qualifications of board members 
could be permanentlv defined Trustees’ responsi- 
bdities are twofold (i) to provide ample funds and 
(2) to lend aid, supervision, and interest to all the 
la> aspects of hospital work The trustee is called 
upon to make one essential renunaation — to leave 
to professional men and speaahsts all matters that 
mav be classed as definitelv professional and saen- 
tific problems 

The apphcation of busmess prinaples to the hos- 
pital IS compheated bv the fact that the hospital, 
whether mumapal or private, is not a commeraal 
enterpnse It is an humane mstitution not measur- 
able bv the popular demands of busmess, an mstitu- 
tion often hampered bv grotesque defiaenaes m 
commumty plannmg such as could nev er exist m the 
world of commerce The problem is one of stnving 
for humane results that cannot be measured m dol- 
lars and cents but which depend, nevertheless, on 
dollars and cents for their fulfillment 

Eager as many trustees seem to hav e a hand in 
medical matters, just so reluctant have thev ap- 
peared m investigating and directmg the vast body 
of admimstrativ e and practical details which are 
their rightful province The av erage board member 
feels that he is domg his bit if he helps raise monev 
for and contnbutes to actual maintenance charges 
or expansion programs His efficient performance of 
even this task is hampered bv the delusion, popular 
among trustees, that a healthv deficit is in some way 
praiseworthy and a sizeable surplus, disreputable 
Obviously neither a surplus nor a defiat is a check 
on hospital success Efliaency can be ludged onlv 
bv a comprehensiv e grasp of the mdividual hospital’s 
problems It is just such a grasp that the superfiaal 
interest of the average trustee renders unpossible 
The a\ erage trustee has httle or no anal\tical con- 
ception of his hospital’s budget 

The result has been that the trustee is fond of 
judging his supermtendent’s efficiencv bv such con- 
vement mffices as per capita cost let it must be 
apparent that such statistics, unanalvzed, are fre- 
quently misleading 
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Discussion 

Thom-VS S McLane, New York Progress is hin- 
dered if there is a question of trustees \ ersus super- 
intendent, the situation should aluajs be trustees 
in CO operation with supenntendent No trustee or 
superintendent can meet the exacting duties inadent 
to his office unless there exists a feeling of harmonx 
among the members of the medical staff, the govern- 
ing bodv, the director and assistants of the school of 
nursing, and the administrator This can best be 
assured through meetmgs where first hand, direct 
information ma> be obtained and pettx differences 
adjusted \t Roosexelt Hospital, New York, the 
Committee on Co-operation, composed of tu 0 trus- 
tees, two members of the medical board, the super- 
intendent, and the director of the school of nursing, 
meet each month betueen regular meetmgs of the 
medical board and the governing bodv Thus the 
trustees are reheved of unnecessarv detail and onlj 
the larger and more important matters of hospital 
administration are brought to them 

A COitPIXTE SYSTEM OI DAlL^f SEEOUTS ESSENTIAE 
I\ EEEICIENX HOSPITAL ADiCDaSTRATlOX 
Sedhey G Davidson, Grand Rapids, Michigan 
The purpose of reports which the supermtendent 
receives regarding the adimmstration of the vanous 
hospital departments is twofold to furnish the board 
of trustees and the commumtv full information re- 
garding hospital operation, and to furmsb data for 
studies designed to improve hospital admimstration 
An outstandmg example of this idea is to be found 
m the atv of Cleveland where the hospital council 
last jear pubhshed a handbook covering such fea- 
tures as the keepmg of vital statistics, of operative 
procedures, accounting, etc The handbook recom- 
mends reports from the foliowmg departments or 
services admitting office, nursmg office, record 
room, laundrv , laboratory , operating room, delivery' 
room, and dietan , X-rav, special therapy , out- 
patient, and medical social service departments The 
speaker suggested, in addition, a report from the en 
gmeer, the housekeeper, the cotnmissarv department, 
and a report of the cost of meals served The super- 
intendent should also have a dailv report of earnmgs, 
expenses, and amount of cash collected 
Hospital management should be business manage- 
Though the social, psvchological, and saen- 
tific factors enter into hospital management they 
Tu found also in the commercial organization 
nospital administrator should have the same 
puaufications as the chief executiv e of anv other big 
business, and these should consist of high grade ad- 
ministratixe abihty, a mind capable of developing 
toe business, and suffiaent vision to dev elop it along 
proper hnes It follows that reports which the hos- 
pital admmistrator receives should be comparable 
to those of large manufacturing plants or other busi- 
of the hospital s expenses, which in- 
cJudes both labor and supplies, and a report of the 
earnings of the vanous departments should be made 


each dav Of equal importance is the report of the 
number of patients m the hospital and the amount 
each IS pavnng 

Detailed reports are not necessarv from each de- 
partment, with the exception of the laimdrv v here, 
because of the large number of persons handhng the 
linen a report should be made daih of the articles 
washed so as to check this figure wnth the number of 
patients in the hospital -Is it is necessary that the 
administrator report to the trustees at their monthly 
meetmg, the department heads should give him a 
statistic^ report at the end of the month 

\ daily report far more necessarv than anv of the 
abovrn is the “report of imusual instances,” in which 
are set forth anv errors or mishaps that have oc- 
curred and also any act of outstanding semce on the 
part of emplovees In the matter of unusual m- 
stances no department head should be giv en the sole 
nght of authontv to settle the difficulties with the 
affected person, except as so instructed bv the 
supermtendent 

Discussion 

Howard E Bishop, Sayre, Pennsvlvama De- 
partmental reports are v aluable only so far as they 
are made use of to improve semce, reduce costs, 
ehmmate waste, increase receipts, or sen e as a spur 
to better efforts The list of reports recommended 
by Mr Davndson the speaker thought excessive 
but agreed wuth the pnnciple of bavmg standardized 
reports 

There are a certain number of dadv reports which 
are quite necessary but v hich it should not be the 
duty of the supermtendent to review He should 
have a condensed report of the number of patients, 
their distnbution according to departments and 
tv pe of accommodations A daily report of the num- 
ber of nurses on dutv , both graduate and student, 
with notation of absences and reasons therefor is also 
valuable to him, but a more elaborate report show- 
ing the hours on dutv is unnecessarv 

Certain departmental reports, such as that on the 
number of meals served and their cost, should be 
filed with the business office to become part of the 
monthlv report Even a daily report of receipts and 
expenditures m the dietarv department 13 not essen- 
tial as monthlv records are better for a fair com- 
panson 

The monthlv report to the trustees should not be 
made m too much detail The number of patients 
treated, results of treatment, and a comparison of 
these with figures for the prevaous vear together 
with a comparison of receipts and expenditures are 
the kinds of information desired 

A monthlv report from the engmeer and the 
housekeeper, and a quarterly report from the store- 
keeper will prove helpful, also a report from the 
directress of nurses follow mg her monthlv comerence 
with her staff 

Hospitals could profitably forego a number of re- 
ports now provaded and mclude some of a different 
sort such as the hst of cnticallv lU patients and the 
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GROUP SItrD\ AXD END-RESULTS 

Ir\tn \bell ]M D , Louis\Tlle, Kentuckj ^Ian\ 
hospitals which at first thought the mimmum stand- 
ard of the \mencati College of Surgeons too exact- 
ing are toda} setting their standards on a still higher 
plane with a realization of the benefits that accrue 
The adoption of the minimum standard has re- 
sulted in increased use of laboraton faahties with 
consequent advancement in scientific treatment, m 
the keeping of dimcal records which when well done 
afford rich matenal for research, in staff conferences 
which enhance proper correlation of methods, m re- 
duced mortalities and morbidities, m better nurs 
mg care, and in more effective hospital adminis- 
tration 

Fellows of the A.merican College of Surgeons hav e 
a responsibifitj' to the hospital standardization 
movement that imphes active participation in all of 
Its phases One of the most important of these duties 
hes in connection with the selection of new staff 
members and the extension of privileges The staff 
should have the prerogative of passmg judgment 
upon applicants, but in so doing members should be 
governed bv an impartial estunate of the profes- 
sional qualifications and personal mtegntv of the 
candidates The staff of an approv ed hospital can- 
not escape its responsibihtv for the character of the 
work done therein and the practices in which its 
members engage But m order to be familiar with 
the clinical results it is necessarv for the phv sicians 
to attend staff conferences at which analv ses of v ari- 
ous departmental actmties ate presented for dis- 
cussion 

To have the proper matenal at hand for clmical 
conferences mvolves the keeping of accurate rec- 
ords and their mteihgent tabulation \n analv sis of 
the hospital s records for the v ear on a giv en disease, 
organ, or sv stem, such as appendicitis, pneumonia, 
“^^tures, offers abundant matter from w hich v alu- 
able deductions tegardmg diagnosis and treatment 
mn be made If the staff members of each approv ed 
hospital would undertake the sjstematic analv sis 
and study of their work v ear bv j ear, records would 
become more accurate, staff members would increase 
their knowledge and improvm their judgment and 
thus raise the standard of clmical results The com- 
pilation and classification of the aggregate studies 
from all approv ed hospitals would yueld an enormous 
^ount of data for clmical research The American 
t-oliege of Surgeons aireadv has a number of out 
standing committees whose task it is to search the 
experience in all parts of the countrv as to the treat- 
ment of particular diseases in which there vs no cer- 
tamtv of a treatment of choice 
If statistics from approv ed hospitals are to turmsh 
adequate data upon which to base scientific deduc- 
tions It IS essential that a follow-up be made of pa- 
tien^ vith certain tvpes of pathological conditions, 
such as cancer, hetma, and peptic ulcer This fol- 
ow up can be readily accomplished bv a committee 
0 two or three staff members working in coUabora 


tion vnth the historian and the record department 
Follow -up contact permits mstniction as to con- 
tinuation of treatment and is a means of prev enting 
relapse It has a positiv e v alue m determining the 
worth of a giv en procedure m treatment, and through 
this information as to the efficacy of the vanous 
methods, hospital records become more compre- 
hensiv e and of greater v alue for research 


A PLA.N FOR UEASURING SURGICAL RESULTS EC THE 
COMMUNITY HOSPITAL 

Carl E Blacr, M D , Jacksonv die Ilhnois The 
speaker desenbed a plan m use at Passavant Me- 
monal Hospital, Jacksonville, by which a 9 y ear sur- 
V e\ of aU the cases inv olvmg appendicitis was made 
Before explaimng the plan he emphasued the need 
for uniform methods of determining surgical results 
\\ hde standardization should nev er he earned to the 
point of hmiting indivudual mitiative it should en- 
able each surgeon and each hospital to discov er how 
their work compares wuth that of other surgeons and 
other hospitals There is not onlv need for stand- 
ardization of methods m collecting and tabulating 
facts but also m methods of calculation 

Recent studies have shown an increased death 
rate from appendicitis and a number of other dis- 
eases treated by surgerv, and it is hoped that the 
standardizing agencies will be stimulated to devnse 
a plan which wdl discov'er whv there is an increase 
Uniform methods of measuring surgical results 
should be of aid m this 

The necessarv data which will determine the real 
results of surgerv should include the following num- 
ber of cases, deaths davs m the hospital, dav s of ill 
ness pnor to operation days m the hospital pnor to 
operation, character of the cases, postoperative in- 
fection condition of the patient 3, 6, and 12 months 
after operation, and postoperativ e comphcations 

^v erages of mortalitv rates for the i 603 cases 
studied at Passavant hlemonal Hospital showed 
wide variation, the combined average was 4 SS per 
cent If the work of one surgeon were excluded the 
mortalitv rate for the cases analv zed drops nearh 
one point, an indication that studies of this nature if 
dev'eloped m more hospitals might well reveal v here 
inferior work is being done The study showed at 
least two periods in which more than 1,000 opera- 
tions were performed wathout a death, a fact that 
points to the need of tabulating thousands of cases 
The analv SIS revealed that among these cases of 
appendicitis there were 150 other diseases (non- 
surgical), 441 other major operations, 46 minor 
operations, 96 cases mth two other major opera- 
tions and 31 cases with 3 other major operations 

Ine sv stern for checking results reqmres the use 
of separate sheets, one tor each surgeon for each 

cuseaseof every organ operated upon Thus for in- 
stance, there would be a separate sheet for the ap- 
pendix wath chrome infection and another for acut^e 
appendiatis Each time a record is completed, this 
sheet must be checked by the record hbranam Pre- 
vious to this, however, a summary card is made out 
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ORGAKIZOTOS AND ILANAGEMENT OF THE CENTRAL 
SHPPLT ROOM 

Heirn Meu)E, R N , Jamaica, Long Island A 
central supplj room as described by the speaker is a 
single umt for issuing aU sterile suppbes as vrell as 
most other eqmpment used in the care of patients 
The degree of success of its operation is a matter of 
life or death to many patients, for the most elabo- 
rate operating room eqmpment and the most careful 
nursing technique can be set at naught b\ poor 
sterilization 

The central supplv room, the facdities of -which 
can be made to serve both the hospital proper and 
the outpatient department, should be centrall> lo- 
cated, near one of the general ele\ ators if it has no 
dumbn alter of its own Because of the high tem- 
perature of the sterilizers and since some persons 
rill be confined to the rooms 8 to 10 hours a da> , 
this unit should have more than the usual ad\ an- 
tages of hght and air 

Two rooms, one for stenle and the other for non- 
stenle supphes, are needed These can be separated 
b> a parhbon containing the sterilizers A most 
rigid sjstem should be adopted for transferrmg arti- 
cles from the non-stenle to the sterde room The 
former should be eqmpped with cupboards of \ arv - 
mg size, bins as receptacles, hot and cold water, and 
a hot plate The purchase of cheap sterilizers is false 
economy 

The director of the suppl> room should be a gradu- 
ate nurse, especiallj tramed for the -work and fa- 
mihar -with all the details of the mechanical equip- 
ment Onij' the director should actually operate the 
sterihzers It is an excellent plan to have her rather 
than the engmeer supervise Z& sterihzmg apparatus 
in the hospital as she is more likeh to appreciate the 
mportance of stnct asepsis Student nurses should 
he assigned for a period to the central suppl\ room 
so that the> may understand the necessity of asepsis 
and the method of attainment 
Surgical supplies, gauze, operatmg room sets, 
soaps, solutions, and e\ en thmg needmg autoclar e 
service, together with thermometers, sj-ringes, ox> - 
gen apparatus, croup kettles, electnc bakers, etc , 
mn well be dispensed from the central supply room 
Smaller utensils and mstruments can best be pre- 
pared m the indmdual departments or on the floors 
The central svstem provides for orderly issuance and 
return and offers an opportumtj for regular check- 
ing of mstruments, some of whose dehcate mecham- 
cai operations in\ olve the life of patients 

t system of requisitions is essential In Mary 
Immaculate Hospital, Jamaica there is a weekly 
of hypodermic needles tubing and such 
other articles the needs of w hich can be determined 
01 er a longer period, and a daily requisition of gen- 
eral supphes and of special and more e-cpensiy e dress- 
ings From the latter list is determined the charge 
lor extra dressings At 4 p m , requisitions are col- 
lected and imstenle traj s are returned to the supplj 
room Supphes are distributed at S a.m 


Advantages of the central supply room are that it 
rebeves the nurses of many tune consuming duties, 
assures sterilization under the supervision of a 
tramed specialist, makes for economy through super- 
vision of the reqmsitions, and provides an economi- 
cal and satisfactorj method of supphnng special 
equipment 

MANAGEMENT OF THE OBSTETRICAL DEPARTMENT 
IiLabel Duryea, R N" , Brooklyn The matermty 
department of the Methodist Episcopal Hospital 
Brooklyn, was descnbed as a separate umt of six 
stones hayung a capaatj for 100 beds, one-third in 
pm ate rooms, one-third m semi-pmate rooms, and 
the remammg third m wards Aihnittmg rooms, ad- 
mimstration offices, staff rooms, record rooms, and 
dimes are located on the first floor, patients’ accom- 
modations on the second, third, fourth, and fifth 
floors, and the dehven and operatmg rooms on the 
sixth floor The buildmg is administered as a sepa- 
rate umt, wnth its own admission office, accountmg 
department and record room All patients are ad- 
mitted and discharged directly through the admis- 
sion office 

Students from the school of nursmg are assigned 
to dutv only on the -ward floor and the dimes The 
interne staff consists of one resident, one semor, and 
two jumor mtemes The resident has charge of all 
normal ward cases and maj delegate the deh\ ety of 
them to the mternes He maj also delegate the de- 
hy erj of abnormal cases to the semor interne under 
his direct supervision The resident signs out all 
ward patients after ascertaming that their charts are 
complete 

A prenatal dmic is held daily each mommg, with 
the exception of Tuesday when a follow-up dime for 
infants is conducted A d\ stoaa and toxKmia dime 
IS held on Saturday mommg, preceded hj a “ mother- 
craft” lecture Postpartum dimes are held t-wice 
weekly 

When ward patients are admitted they are re- 
ceived by a nurse, are immediately exammed by the 
resident or the semor mteme, and, if accepted, are 
prepared for the antepartum room If the patient 
becomes disturbmg to others she is taken to one of 
the seyeral labor rooms, whence she can be easdv 
transferred to the dehy erj room After deby ery the 
patient is immediately returned to the ward, and the 
dehy erj room nurse remains -with her Identifica- 
tion of the infant is made bj means of a necklace, 
footprints, and the mother’s fingerprints A red 
ticket on the bassmet calls the nurses’ attention to 
the fact that it contains a newborn infant and must 
be carefully w atched 

I\ard patients are not allowed their own clothes 
while in the hospital The clothes list, after being 
signed, IS placed m the chart so as to ehminate search 
in case of future reference On discharge, the clothes 
me brought to the patient m the adnutting room 
I he necklace is not removed from the baby until 
both are taken to the office, where the graduate nurse 
m charge remoy es it and shows it to the mother, m 
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thcp esenceofthenu sedischa g s the pat nta d 
thep rso c mpa v:ngh rh me 
F c masks a e w rn b\ nurses at all t m s whe 
hand! g bab nd m thers r requ ed t ir r 
them nh e e u i g and until babes e 
t k nfr mth room \i t rs are not U « dmth 
0 m during the nurs ng period ndoalh nadsae 
not all wed on th flo r du mg this pe i d B b e 
m j be seen onli thr ugh spcaal mndovs AH b t 
tie f ed ngs must be g en n the nurser> bv the 
nurse Babes eg en a t pid ale hoi sponge tire 
daJy and a e kept scant 1 \ cl ihed The temp ra 
tu e f th nur er> is b er\ed do 1> t a\o do er 
heating Rhen skn rashes b c m d to b g the 
baby and the mothe are r m d I th solat on 
n t and 1 p stule devel p m ther a d child a e 
placedi aroomt gethermthi u t Obet\anceo( 
these rules ha red cd U types ol rah n tbj d 
pa tme t to p ct cally nil 
It 1 a p 1 > of th h sp t 1 to enc or ge pa tial 
p >ment at each visit II any t t rniptonolpl ns 
occur U m n y s elunded e c pt th i t 1 pay 
roent of fiv doll ta and in case nterrupt n ccurs 
betne n egistr tion and the t me ( the 6 t cbo c 
uit th a to a etuad 4 S e January t tojt 
aome9 4 ti mothers haye bee admitted nd f 
these 46 j b lU ne e p d e t el> bef r dm s n 


OROVVIiATIOV AVO StAKtOEUENT OF mERVE 
SERt ICE 

Cuuox ir Macne D B Uyn Th first 
tpo cigntensstoedn u erne t$ 
to the Cl 5 A med al c II ges o th a desc ipt n f 

th servic ff ed 0 the r\ c b com sL w 

t thcf an n em nt is u nee sary I st y r 
V 300 ppl c t 8 e ecc d i the K ngs 

Co nt H sp tal Br oLlyo alth gh b II t s 

h d b en se t ut e 0 S 

Ca d dat s a ked t s bm t ph t g ph 
c p) of th r coll g rat ngs d (no r mo e ktte $ 
f r commendat 0 f m pe son h are cqu « t d 
per on lly a d p fes 0 Uy with them Th dea 
f (be med I school s lo Ledfranopni c 
cem ngth ppl cant bbt ndperso It e 
thefa pti tenswh aeg duates ftbesam 
school s the ppl c l 

The era g c ram it (hen d vtd s the an 
d d te nt th e g up G p A th se wh ar 
in the first th d of the class wh h comm n 
d t ns f om n 11 k own perso »h h ddi 
tion I deg wb a e nra rn d and wb ar p r 

sonaUv rtc mm nded bv the d n nd the h e 
St ff Gro p B th e wh h V good t g b t a e 
yvitb ut dd l onil deg s ho a e ma n d 
G oup C all who d not me der n> f the 
above group Only th first t* g up* n 
s ' t d fo ppo tm Howeve II c ndd t s 
who te with too m les f the h p t I t th t m 
the ppo nti g comm tt meets a e req e ted t 
ar>r>« t lot personal t rv ew wh ch may be fac 
t r in cha -nog th r class ficati n. Appo tm nt 
atemad byl tfomC pA d*/t mate ppoat 


m ntsby 1 tfromGr upB Thepolcy f eqmr 
that appi c nts f n h cert ficates of good fcei 
f m their c II g s m ght als be dvisabl 
Ge alrul sg V rn ngthe nte 1 theh n 
pr de that he h II attend staff coni ces x 
acc mpan the y s ti ph>s an wb n the 1 t 
tsthehoptal ndthath shall n tin I ehi 
self la the legal bu n ss affa rs f th pat eL 
Th inter e is ass gn d t em e by the medi 
bo rd Serv ce s n the folio mg de patho! gi 
labarat n gene al m d a e raed cal speailt 
urg cal pecialt e mbula c and d peesarv d 
oh tetnes gener I su g rj The d al as ignmc t 
hou w tild b thr e d 1 > S h u sh ft w th I 
T quirement that th 1 t rn be respo sible for 
wrktobed edrghstm ad tv and that 
f U w up all acuiel 11 or at po top ati e| 
tie I du og h h ursoS d t) \tpesetitis 
q red that alt t tern $ be on d ty f m 9 a m 
5 p m It mes a e pa r d on all ervi es One 
cacbp r may leave ft 5pm tho t pecialp 
m $1 nb tm t gn ut desgn t ghssubsW 
Instru t n u purel the f n t of the med ' 
board Sho Id the full atte d g phys c n he 
ableorunwll gt g the tme ec ssarv t 1 
struct ftg the 1 teme h appo t 0 e f his ass 
at An St nt h uld al 0 be appo ted to 1 
ew daily the te n s ch rts I t r es b e 1 
r nged / r m Dthly meet gs t wh ch a member 
the tmgstffpe nts a scientific p pe 1 U 
by gene 1 d cu n Each m nth th (t nd 

pbs a rat s th nter e 0 ob rvat el nili 

c n c ent e fa thful ss tt tude t wa d p 
I nt and atte d g tail p mpt e h t p ' 
og ad e rd k p g coK>p to th calw 
g n ral p ogre s On tne b $ s ohh se r li g* f b 

ft n be n p s bl t 0 ct m d 5 ci n 

ea 1 > l r e s Ca 

N h p t 1 wb V ti g t ff will d q t ’ 
stru t ts ( rnesneedp ythem e nnh ih 
nly $m 11 am unt f cl n cal maien 1 a 1 h 
Ad qtererto bldh ebpoi'i 
lo the 1 lernes 


PROCEDURE IN ADWITTINC AND VISC11AM''0 
rATIENTS 

Maav E Psiisbusy B ookl n Th s ful « 
of ny 1 p I 1 dep nd upon h w the t mm mi 
wstadthsdp ds upon th op uin of H 
d hagdpt nt II h p ul dmi tr w 
h uld bta I mi d to what c ad tw pat e u 
b ng dm tt d nd n what c nd t they c d 


g 


h gy Rl tn 

Condit thatsh Id be found adross 

gr et ng d ess f perso 1 d b d p c 
fa tn t n as nta ed in a bookl t »pl 
cost of h p t 1 to rul s a t t nc secu u 

I spea 1 urses tel ph t mmu cat 
pat fs dy 1 ables cd clothes d p tchi ' 
m n a t V t e s h as g tt g the h use ph s 

cun nd p epan g th p t eat for b d $ st c 
e eal t b s nsinrrt on n caUi g tr >» 


HOSPITAL STAKDARDIZATIOX 


473 


self-mtroduction of nurses and internes If these 
conditions are met, the administrator n dl find that 
complaints are fen er 

\dmitting clerks hon ei er, often ha\ e httle appre- 
ciation for the importance of approach and of tact, 
and as a result internes and nurses are frequenth 
handicapped h\ the impression gii en the patient in 
the admitting department The remedy lies in 
classes for the admission personnel, better selection 
of workers, higher salaries, and better hours 
In discharging patients, it creates a fa\ orable im- 
pression if the} know of the date and the hour of dis- 
charge, if relatn es are notified, if there is promptness 
in supph mg clothes and arranging for settlement of 
the biO, if written adirce is supphed and information 
Is gn en of follow-up contemplated 
Emphasis throughout should be laid not upon 
routine methods im olved but rather upon the spint 
with which methods are earned out 

ORG«aZ\TION A^D iL\^^AGEiIENT OF THE OUT- 
PATIENT DEPARTMENT 

JIargaret Cleara, Brooklin From erpenence 
in the outpatient department of St ^Maiy ’s Hospital, 
Brooklvn, it would seem that the ph\ sical facihties 
are less essential to the success of an outpatient sen - 
ice than are the right ti-pe of personnel and good 
orgamzation 

The outpatient department should not be a test- 
ing ground for phi sicians to make then w ai into hos- 
pital appointments, but instead assistants should be 
those who have show n from pre\ lous e^penence that 
thei desen e the opportumti afforded in clmics The 
director should be one of the best aAailable and 
should have not onl} admimstratn e abiht} but a 
capacin to teach his assistants The clmics should 
neier he manned by internes, for the reason that 
proper instruction is not possible if a staff member 
IS not present 

In the hospital described, the chief of each semce 
^points a phisician as chief of his clmic semce 
This mai be the same as the chief of hospital semce 
It IS essential that there be but one medical staff 
organization for the entire mstitution 
The outpatient department offers a umque educa- 
ffonal source for the framing of the student nurse. 
Too often a training school sends nurses to the out- 
patient department simph to substitute when other 
help IS not av adable, instead of assigning them for a 
suBiaenth long period so that thei ma} acquire the 
nucleus of office practice and pubhc health training 
The admitting officer for the chnic should be 
chosen with as much care as the one for the hospital 
It IS espeaalli important that clinic patients be not 
regarded as of a different standard from that of hos- 
pital patients In admitting patients, thei should be 
sent first to the general chmes where the stag mem- 
jn charge mai refer them to the speaaltv chmes 
T^ll dime patients should be asked to pa} a mode- 
rate fee, but the determination of the fee requires the 
Jj^^rience of a trained soaal worker If it is thought 
that dime sen ice is bemg abused and that ph} siaans 


are losmg pm ate patients who could afford to pai 
for semces, the soaal worker should in\ estigate 
Records should be in charge of a registrar not the 
admitting officer It is more desirable that a speaal 
chart form be used for each dime rather than to ha\e 
one form attempt to coi er aU semces Chnic records 
should be kept in the same record room as those of 
the mam hospital Supemsion of the contents of 
the records is the work of the record room committee 
and particularly the chief of chnic. Smee the dime 
IS a hospital for ambulator} patients, there should be 
conferences for the anah sis of the scientific activities 
just as there are in the hospital proper 

\ pohci’ of false economi ought not he allowed 
to undermine the outpatient department Funds 
should be e.Tpended so as to pronde particularh 
for an effiaent staff 

ORGANIZATION AND M.ANAGEMENT OF THE DIET ART 
DEPARTMENT 

Eloise McCreera, Brooklm The organization 
of the dietan department at St John’s Hospital, 
Brookl}Ti, was described The head dietitian has 
direct authonti o\ er the two assistant dietitians, the 
chef, the minor personnel of the department, and the 
receivmg derk One assistant dietitian has charge 
of the food semce and deamng m the nurses’ cafe- 
tena, the dimng rooms, and the pm ate traA rooms 
and is also responsible for the hnen and for issumg 
the dail\ food supphes The other assistant has 
charge of the food ser\uce and deamng in the ward 
traA room and teaches dasses in dietetics for nurses 
The chef, the pastn cook, and the night cook haA e 
certain allotted duties such as their titles imph and 
must also be responsible for the work of their assist- 
ants The recemng derk is charged Avith recexAung, 
stonng, and issiung all supphes that come mto the 
hospital and must keep record of these transactions 
Two week vacations are giA en to all emploA ees in 
semce for i a ear, and one week Aucations to those 
in semce 6 months It is felt that A-acations are a 
factor m decreasing labor tumoA er EmploA ees are 
given one dai off dutA each week 

The institution uses central traA semce through- 
out A house menu is used for ward patients for full, 
hght, soft, and flmd diets Semi-pmate patients 
receiAe a different traA semce but the same tA-pe of 
food Speaal likes and dislikes ma} be stated on the 
diet sheets, howeA er, and are mdicated on the name 
tickets In so far as possible the general diets are 
used as a basis for trai s from the speaal diet kitchen 
Speaall} prepared foods are made hi the three stu- 
dent nurses in trainmg in the diet kitchen Each 
nurse is required to wnte a case record of a soeaal 
diet patient as part of her trainmg Speaal diet pa- 
Uents are mtemewed b} the dietitian and a student 
dieUtian to ascertain their wants Pniate patients 
are giA en a choice of foods, usuallv of cereals, eggs 
soups, mi^ts, salads, and often of Aegetables and 
desserts Speaal orders mai be filled but it has been 
lound that the selectiA e menus haA e cut the speaal 
orders to a mmimum 
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Advant gesofthec nt altra> s rvieea ef undt 
be that there is d ct upervis on of food service o 
the pa t of the d elitiaa j served utiif nnly and 
^pp ti2 ash’ and iMstsee is gr at)} reduc d The 
disadvantag is the d J p n seme that results iin 
Jess the co-operat on f the nurses on the fl or is 
obta ned 

So that the d 1 1 an may keep in tou b with lb 
market and mate he menus acc rdi gfy so as to 
a 0 d espen ve food sh shouJd have tb privilege 
of bu> ng Larfc quantity buying s waste! 1 unless 
St r ge f c J t s are t hand SuppI s f m to age 
refr g rators ho Id be issued bj requi iti n and a 
perpetual invent t> I- Ptof t pie R cords of pur 
ch es of pe ishable goods are kept in tb diet t an s 
offic and at the end of the month these ar added 
to the sum t tal f the da 1> r quis l on for staple 
wh ch have been computed d ily by th eceiv g 
cle k Thus the tot 1 expenditures for food used pe 
month ar figur d A ec d i I k pt of the pa 
tents and mpl >ces meals served andfomthes 
t«o types of ec rds the d i}> cost p r cap ta s 
recko d 

OPEHanNO BOOM iwnagement and pbocbdube 

Catsah Meglovg R N BrookI n In outi ing 
the operat ng room man gems t nd pr cedure at 
L Qg Jsl nd C lieg If sp t I Oro k}>n th p ake 
stated that a committe compos d t the heads f 
the V 10 3 su g cal departments and the op r l og 
oom p rvnsor a e e pon bl« f r (( op rat g 
oom r ut ne 

Fo b oktog ( operac o ledg r is kept lo the 
Sl of the op r t ng ro m £ lusv of erne 
geoa s 11 perat 0 sa e po t d beforedp u 1 the 
0 > p evi us t op r t on In ci$ of merg ney 
op r t n 3 mm te I ng r re allowed for set 
t( g up the op r t ng ont Tb pe sting s h dul 
is pi nn d by the r s dent f each erv c a d s a 
snged 0 that mf cted cas will a t pre ed cfea 
one Afte th sch dule s ompleted a c pv s 
po ted th 1 dge nd anoChe the m n t (I 
rooB’ Noted o the schedule aetra fpaln 
pat e t s nam d local on the b sp t J type of 
anxsth s a tj-pe of pe at on u ge n s nam nd 
a cote of a V p al n t um nts r d lat n f om 


Nu s dut ng the ec ad )ea f th tra n ng 

a e given 6 ho course of tru t n perat ng 

oom pr ced r s d t chn q Operat g setvi e 

sf r 8 weeks 3 d sd ded nt tb eeq 1 period 
junio s nd e nds vi Jf the first 

two setv s t cr d tablv pc f nned th «r e has 
the se lor p ilege of t k eg c e nd s p rvi 


of a gi d ate nu se 

Th aax tb s a departm nt s peaabzeo emc 
n the $ g cal divis n nd i u d the s pern 
of the ch ef anx th t st and s ist fa. S g cal 
d e s gs re m de up from gauze pu h ed n m 
vaid oil They a e sterilized by be ng I ly 
w a red in do bit main era and bj ct d t 
8 to 2 p unds pre sure f 50 minutes o an auto- 


Medicated ^e mgs ar p epar d using 
slcnle te hniiju and kept in ir Ught contun 
Op qoe CO ta ner a e equ red f r lodofo m dress 
mgs 


Th daily r co d of pat e ts p rated upo b 
p sfed n th h pital a ditor s cha ge b ok shoiv 
ng the patent nam age ro m cUssification t)-p» 
{ ope at on and fanithsianm of the su geo 
ass tants a d s tu c nurse D dy check of fogs 
used 1 kept n a r co d how g the drug admi is 
f red the am unf the pat e t s n me a d addre s 
thecame fthephjsa no den gth drug andthe 
signatuf of the nu se wh dmiaisfe ed it { 
mo tbly r CO d k pt showing the total numb rof 
patic ta operated upon the umbe of m j r a d 
mino ope at ns a d the number of depa tm (al 
c se A J e riy record s als mad conta rung this 

5 raetyp fd ta ndi add t onajea ly n « too 

ts m de (all instcum nts class Ged as to the r d 
pa tmental us a d of all f n tu e and equipm nt 


vussi c APMi isnunov and service 
IfEiENE 0 AfTPT R N Br oklyn Tb s pe of 
nurs ng educat 0 isdude the nurs og ca f the 
pan t s 1 ctios f the rses s pervi s h d 
nurs s ass stints and stude ts the di e C n of 
th cti I e the pJaomog of an edu at oaJ pro- 
gram and als co pe ti n w th the oth ho p 1 1 
d pa tmeot s ch a the m di > the social serv ct 
the di ( ry the 0 cupal onal ther pv a d e r I 
tron w th publ c health d partme ts 
SI I n of gradu te nu s s should b a ef liy 
m des t mak sure that th y not 0 ly have the 
properacad micb vlgr undandgoodk wJ dge I 
the te bniqu of ur 1 g but also a e v s d 1 P y 
chol g> and ci 1 gy Th hmud be at le « 

many g ad t s n th tafi a the are tudent 

If th re s a ch ol f nurs g ther hould he s 
t a bing and sup n n p gr m on the ward a 
nelf 5 tbecla room 
Va o s me ns of dist ibut ng nurs g s ha t 

be dev d 1 0 d r to I we the co t 0 e 1 ibe e 

gr p nurs ng w U ork if b sp tal do ot dem a 
to long hours w th t 0 m ny p t ts ass gn d t n 
di d al nurs Ao nurse ng ged n gro p mm 
Dgsh uldhavem eth nth t p at p t ntsl t 
8 h urs 


Th que ti n of r 1 0 of ur s to patient 
Be ted by chfaclosa the sue ndans gem nt 
of the ward nit th k nd lequipmc t then mhet 
of dsa lable th type of pat nt th umber w 
t atmeots and th typ ol t tme ts orde ed the 
tur o e npst nts d the mo nt f dm t 

t ve w k r q d of th bead nu s A study ju t 

c mpl ted t BelJevu JIo p t J N w \ k h wed 
that the av r ge m dical p t nt t q res 7 
m nute ca e 1 34 b urs nd th t if the st d at 
reis dtyy h sawektwuldman tbit 
th t o f nur s t patie ts w uld be 1 1 4 *4 

hou s Tb t m req ed by th averag 

pat nt pe 4 h urs was 5 m o tes m e than i 

m dicalp i nt m k glh tat 1 r gicalwatd 
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I to 4 2 The ratio of general dutj graduate nurses 
to patients was, on this basis, i to 5, and the impres- 
sion from the studj was that the graduate could 
accomplish more work of a better quality in a gi\en 
time than could the student 
A graduate nurse should ha\ e charge of the w ard 
It IS her duty to see that patients recen e the kind of 
care indicated, to make rounds with the ph> sician 
and to see that his orders are earned out, to make 


sure that supphes and eqmpment of aE kinds are 
kept on hand and in repair, and to keep an ej e on 
ward housekeepmg If there are students in the 
ward, she should have an assistant It would seem 
that there should be at least one assistant head 
nurse for e\ en' ward with 20 to 40 patients and 5 to 
10 students The head nurse and her assistant are 
responsible to the supervusor, who is in turn respon- 
sible to the director of supervision 
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I N 1723, Laurenfaus Heister descnbed cer- 
tain anatomical structures m the cystic 
duct of the human which had not pre- 
Mously been reported He stated that “in the 
cj stick duct of each he discovered cer- 
tam beautiful and surpnsmg valves of a spiral 
figure some m a transverse, some in an 
obhque situation, which dmded the duct, as 
It were, mto a number of cells These, how- 
ever, did not entirely close the duct in any 
part, but uere disposed much as the vahmlai 
connnentes m the jejunum and colon ” 
Heister states that Glisson and Bianchus 
believed that these structures “had been 
framed from imagmation,” smce thej were 
ne\er able to find a real lalve in the cystic 
duct On the other hand, Bauhme, Bidloo, 
and \ estus had found them subsequent 
Keister’s descnption He further sajs 
Schelhammer has gone so far toward it as to 
allou that the cj^sticL duct wiU not adnut of a 
stj le either from the part next the duodenum, 
or from that next the cystis, but that it verj 
readil} admits of inflation either waj ” And 
finally Heister, perturbed because the presence 
of such \ alves should be questioned after his 
careful dissecUons, stated that he “is not 
afraid to appeal to the pubhck, whether thej 
are or not valves Their use also is a subject 
verj worthy to be mqmred mto ” Figure i is 


an illustration of Heister’s concept of these 
structures 

With the advent of renewed mterest m the 
bihaiy system mcident to improved surgical 
techmque, contributions to the phv siologj of 
the gaU-bladder and new methods of study, 
the attention of the surgeon, the anatomist, 
and the physiologist has again been directed 
to the gaU-bladder function The subject 
must be studied from numerous angles, and 
one of these must be a study of the cystic duct, 
which mcludes, especially m the human, the 
heistenan valves A study of their role is a 
necessary adjunct to a proper concept of 
gall-bladder function 

Sufiicient evndence has accumulated that 
one may say with httle reservation that the 
gall bladder does, under certam conditions, 
empty its contents There are those (i, 2, 4, 
15) '^ho behev e that the contents are remov ed 
without passing back through the cj’^stic duct 
There are those who behev e that, although 
the absorption of certain constituents do'es 
take place through the gall-bladder l}Tnphatic<5 
or blood vessels, the concentrated bile leaves 
the gall bladder through the cjstic duct to 
enter the duodenum as the result of certam 
physiological stimuh 


Shown to contract (S, 14) The isolated < 
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bladder has been shown to respond to drugs pass two possible obstructions the c>5tic duct 
which stimulate smooth muscle contraction with its valves of Heister and its cjslic kink 
(14) McMaster and Elman (xi) working and the sphincter of Gage and Oddi 
with live dogs unanasthetiaed and fully re \\e will not consider the obstruction offered 
coveted from operative effects report definite b> the sphincter of Gage and Oddi Thi sub 
spurts of bile from a tube connected to a /ect has been thorou hl> studied by McMaster 
cannula m the cystic duct following a meal and Elman (12) and their findings are sub 
They obtained cystic pressures as high as 260 stantiated by work done in thi laboratory 
millimeters of bile In the 5 years elapsing The erperiments m this report were earned 
since the wide use of sodium tetraiodophc out m order to determine the pressure 
nolphthalein further evidence has been necessary to force fluid m either direction 
brought forward to demonstrate the fact that through the cystic duct in the human cadaver 
bile must under certain conditions leave the and m the bvmg dog 
gall bladder by way of the cystic duct (7) It Some work of this nature has been done 


IS unnece sary to review the entire literature 
on this subject but sufficient evidence has 
been pubh hed to v\ arrant the assumption 
that gallbladder evacuation through the 
cystic du(t can and does occur 
For the bile from the gall bladder to reach 
the duodenum by the ductal route it roust 
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previously Loehner compared the pressure 
necessary to cause fluid to flow into the duo 
denum from the hepatic duct and from the 
gall bladder \\ hen the sphincter of Gage and 
Oddi was intact fluid flowed into the duo 
denum at the same rate from the gall bladder 
as from the hepatic duct Uith a tube 
through this sphincter the flow of fluid from 
the gall bladder was slower than that from the 
hepatic duct Mann stated that the re 
sistance offered to the flow of fluid throu b 
the cystic duct does not exceed yo millimeters 
of water but presented no data to sub 
stantiate this statement Mentzer working 
with cadavers concluded that solutions of 
glucose passed through the cystic duct in 
cither direction with equal faahty at pre sures 
of 300 millimeters However Mentzeruseda 
pressure higher than that normally attained 
m the biliary system 

IIETDODS 

Two types of apparatus were used m the f 
expenments Tic first consisted of tio 
straight manometers of 4 millimeter bore a 
le eling bulb and cannulas of from i to 3 
millimeters bore One cannula connected to a 
water manometer was tied into the fundus 0 
the gall bladder and another also connectcu 
to a manometer was tied into the common 
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Tig 3 Bell jar apparatus for altenngcholecssticpTebSures 


duct The manometers ttere connected by changes mthin the gall bladder 'tsere also 
side arms A T-tube to nhich a leveling bulb brought about b> causing contraction or re- 
nas attached nas introduced between the laiation of the gall-bladder musculature by 
manometers By openmg a screw clamp be- the intravenous injection of pilocarpine hydro- 
tween the T-tube and either manometer, the chlonde or atropine sulphate 
pressure could be changed on one side or the In order perhaps more closeh to approvi- 
other at will, and the pressure developmg on mate phj siological conditions concerned vath 
the other side could be determined The the pressure necessaiy to cause bde flow 
manometers connected in this w ay are through the cj stic duct, the following method 
analogous to a simple U-tube, the arms being was demsed The apparatus consisted of a 
represented by the two manometers, their bell jar fitted wnth an air tight junction to a 
connecting base hj the gall bladder, cjstic base (Fig 3) Luers from dogs and from 
and common ducts (Fig 2) The zero pomts humans at autopsj with intact hepatic 
of the two manometers were set at the le\el common and cjstic ducts and gall bladder 
of the cjstic duct \\ith this apparatus a nse were used The specimen was placed wnthm 
of pressure on one side of the arcmt wnll cause the bell jar A cannula connected wnth a 
a nse of pressure m the other side if the fluid water manometer was tied m the common 
IS free to moi e through the cystic duct duct near its entrance mto the duodenum and 

In these evpenments the pressures were another manometer was connected to the 
^a^ed on the common duct side of the cystic inside of the bell jar ith this arrano-ement 
duct as well as on the gall-bladder side, and we had another method of testing the patencj 
the resultmg pressures read after about a of the c>stic duct m either direction It 
minute had elapsed In this wa> anj re- differed from the fimt method in that the 
sistance to the flow of fluid mto, or out of the pressure was applied e\enlv to the out'^ide of 
gaU bladder could be determined Pressure the gall bladder mstead of 'on the inside and 
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the flmd which passed through the cystic 
duct was bife instead of wafer One didicuft} 
arises in this tjpe of erpenment 10 that if 
pressure is applied to tie ducts as well as the 
gall bladder the ducts being snialler and con 
taming less diiid than the gall bladder will 
collapse TTiis can be presented by protecting 
the ducts with paraffin 

PESLXTS 

The data were obtained from three well 
preserved cadavers five fresh human biliary 
tract pecimens including the liver and 
duodenum and from eight dogs w'fiich were 
aua-sthetized with coliura amytaj 50 imlli 
grams per kilogram of body weight In one 
dog the studies were earned out with the 


abdomen closed and most of the air removed 
from the abdominal ca\'it> bj the introduction 
of physiological sodium chlondt which was 
aspirate after closure of the abdominal 
wound In the preserved cadavers the dried 
bile was washed out of the gali bladder 
common and cystic ducts by a gentle flow of 
water Uater was used throughout the 
system la the case of fh cadavers In the 
dogs the bile was not washed out of the 
system However it did not rise into the 
manometers more than a few centimeter so 
that wcfeel;ustified in recordingourpre sure 
III terms ol water pressure 

In the cadav ers a change in pressure in one 
manometer was nearly instantly followed by 
an equal change in pressure in the other 



JOHNSTON AND BROWN STUDIES OF GALL-BLADDER FUNCTION 481 



Fig 5 Traangs obtained with Brodie bellows m the dog The pressure was increased or decreased mtemuttentlj 


manometer, except at pressures around o 
milluneter In two of the cadavers, the fluid 
vas allowed to flow into or out of one side 
slouty and continuously, and the pressures m 
the two manometers read from time to time 
The data obtamed from the cadavers are 
shown graphically m Figure 4 It will be 
noted that the pressure levels tended to 
equalize even at low pressures This was true 
whether the pressure was vaned on the gall- 
bladder or common duct side 

In the dogs, kymograph tracmgs of the 
pressure changes were taken, m addition to 
direct readmgs A Brodie bellows attached 
to the upper end of the manometers gave good 
tracmgs with a rmmmum of dampemng effect 
Figure 5 illustrates such a tracing In this 
animal the results are similar to those ob- 
tamed from cadavers, the pressure in one side 
followang very closely the pressure in the 
other 

In the experiments on dogs, when flmd w as 
introduced into the gaU bladder through the 
cannula m its fundus, the pressure rose on the 
common duct side It is mterestmg to note 
that the greatest pressure difference betw een 
the tw o sides w as found w hen flmd was mtro- 
duced on the common duct side, when flmd 
was entering the gaU bladder Tins rmght be 
explained by a gradual fillmg of the distensible 
gall bladder 

In three animals, the pressure bulb was 
placed on the common duct side and the 
pressure raised and low ered At low er pressure 
lex els, o to 80 mfllimeters, the response on the 


gall bladder side of the system to the mtro- 
duction of fluid on the common duct side 
varied Between these points, howexmr, an 
optimum pressure for filhng the gall bladder 
was reached, and once the optimum was 
reached, the system acted as a U-tube 
manometer (Figs 6 and 7) 

WTien the pressure was lowered on the gall- 
bladder side to zero, there was never a co- 
mcident fall in the pressure on the common 
duct side to zero In two cases the pressure 
fell to 10 mfllimeters of water In others the 
pressure fell to lex^els xarjmg from 10 to So 
millimeters Thus, m decompressmg from 
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either the gall bladder or common duct side 
there occurs a lag m the pressure on the side 
opposite to that from ivhich the fluid is being 
remov el' hen the pressure on that side drops 
to 8o millimeters or belo" The exact point at 
which this lag begins \ancs This ma> be due 
to the cflect of a suction action collapsing the 
ducts 

Likewi c reducin" the pressure on the 
common duct side did not result in so great a 
decrease in the pressure within the gall 
bladder which again maj be due to collapse 
of the small ducts In none of the fi eammal 
did the gall bladder pressure fall below 40 
millimeters e\cn 1 i(h pressures on the com 
mon duct side beloi zero values 


dIftbdgThp w r d d id 


When gall bladder contraction was sUmii 
lated with pilocarpine the pre sure roe 
equally in both the gall bladder and common 
duct manometers and when the muscle was 
relaxed with atropine there was an equal fa'l 
on both sides (Fig 8) Likewise forceful 
pressure on the lower ribs of the do caused a 
simultaneous rise of pr ssure in both sjstcm 

(^■>0 9) 

In the expenments in which the bell jar i as 
used the pressures on cither side of the cj'Stic 
duct tended to equalize (Fig lo) Five fresh 
human gall bladders nth their contained bile 
we e used and in these there was little or no 
difference in the pressures in either side of the 
cystic duct In all instances the pressure in 
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Fig 8 Intracj'stic and common duct pressures after the adnun- 
istration of pilocarpine and atropme to the h\ing dog The gall- 
bladder pressure reached 210 millimeters of uater, the common 
duct pressure 190 millimeters 

the manometer on the common duct side 
reaches the level of that on the gall-bladder 
side after not more than a mmute of time A 
similar condition was found, however, when a 
rubber balloon was attached to a tvasted glass 
tube of about i millim eter bore, and placed 
in the bell jar On account of a similar be- 
havior between this simple artificial system 
and the gall bladder and its ducts we are led 
to conclude that the lag found m the equaliza- 
tion of the pressures m our expenments was 
due to the slow passage of the flmd through 
the narrow duct system 

DEDUCTIONS 

AIcAIaster and Elman (12) found that it re- 
quired a pressure of 100 rrullimeters of bile, or 



more, to cause bile to flow into the duodenum 
from the common duct It is emdent from our 
data that in all of our expenments a pressure 
change on one side of the cystic duct was fol- 
lowed by an equalization of pressures on the 
two sides when the pressure lex els were withm 
the normal range descnbed by AIcAIaster and 
Elman 


Fig 9 The effect on gall-bladder and common''duct 
pressures of bilateral compression of'the lower nbs 

The \anations m our results at lower 
pressures maj w ell be explained bj x anations 
m the size of the ducts through which the 
fluid had to pass or bx collapse of the ducts 
when pressures were bemg reduced 
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Th« anatomj of the cystic duct is quite 
variable as shown m Figure ii The curvature 
in the cystic duct varies considerably m some 
instances the duct is almost strai ht m others 
It IS kinked in some it is long m others short 
One of our cadavers had a very kinked duct 
m another the duct ivas short and only 
moderately kinked The cystic ducts m th 
dogs used in these exp nments were also quite 
variable but no relationship could be found 
between curvature of the duct and pressure 
differences on the two sides of the cystic duct 
Objection maj be raised to the use of the 
preserved cadaver and fresh autopsy material 
for this type of expenment because the valves 
of Heister might not offer the same resistance 
in dead as in living tissues That this is a 
possibilit> 1 apparent but it is not possible to 
appro imate more nearly the normal in 
studvvng the human cystic duct 
The assertions of Sweet and Jacobson and 
Gydeson that the kink of the cystic duct offers 
a direct impediment to the flow of bile might 
be correct when one estimates this at pres ures 
lower than 80 millimeters of water It is 
cunous that our expenment v hich suggests 
that such IS a possibility w as earned out on a 
living dog whose cystic kink v as hardly 
noticeable However at pressures above this 
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we have been unable to determine either m 
(he human cadaver or living dog an im 
pediment to the flow of fluid either into or out 
of the gall bladder 

It should be staled that although certain 
observers mattemptin to study thi subject 
have presupposed the presence of valve like 
structures in the cystic duct of the do we 
have not been able to substantiate thi 
Rudimentary folds arc occasionally seen but 
we have ne er observed a structure similar to 
that seen in the human 

SUMIIARY AND CONCLUSIONS 
From cTpenmeats on seven dog ' e can 
find no impediment to the passage of fluid 
through the cystic duct at pressures usually 
found in the biliary tract At lower pressures 
there IS in some animals impediment to the 
passa c of fluid from the gall bladder throu h 
thecysticduct whichi overcomeatpres ur 
of from 10 to 80 mill meters of water 

In three well preserved human cadaver «e 
have found no resistance offerc 1 to the flov of 
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fluid through the C3'stic duct, nor Mere we 
able to demonstrate anj*^ m e fresh autopsy 
specimens 

Two methods for stud3mg this alleged im- 
pediment of the c3'stic duct are described 
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THE HISTOLOGY OF A CASE OF OVARIAN PREGNANCY AT THE 
END OF THE SECOND MONTH 

H E JORD \N, Ph D , CaARLOTTESAiLEE, 3 IRGIXU , B C G 3 RRETT, M D , F 3 C S , Shreveport, Louisiana, 
and W J NORFLEET, M D , F A C P Shreaeipoet, Louislana 

Laboratoo ot Hi'toloji and Embn ologj Cnne-sitj ot Alrginia Chailottesville and the Shrev eport Oinic, Ix3ui.ian3 


O VARIAN pregnancj’- has been recog- 
nized as a theoretic possibilitj’- since 
the begmmng of the seventeenth cen- 
tur3% uhen it u'as first suggested bj’’ fiercer 
(1614) It was nearN three centuries later 
that the first histological descnption of an 
actual case w^as presented, b3' Cathenne \an 
Tussenbroek (1899) The most complete his- 
tological studx' of an ovanan pregnanc3" uas 
published in 1908 bj^ Brjce, Teacher, and 
Kerr This IS also the 30ungest case jet 
descnbed, one of about 18 daj^s, and is fur- 
ther unique m that it occurred simultaneoush’- 
Math a normal intra-utenne pregnancj' In 
their monograph these authors reNueu also 6 
other authenticated cases of o\ anan gestation 
Ovanan pregnancies constitute a form of 
abdominal gestation Thej’- maj^ be intra- 
follicular, or extrafoUicular (superficial) The 
latter differ from ordinarx abdominal preg- 
nancies onlj in that implantation has occurred 
on the o\ an Intrafolhcular pregnancies the- 
oreticallj maj' be pnmarj or secondan In 
the latter case the fertilized eitnided ovum 
subsequentb secures lodgment in a ruptured 
graafian follicle The specific character of 
pnmarx’^ mtrafoUicular ox anan pregnancx m- 
heres m the assumption that m such cases 


the oxnun is not extruded at the tune of rup- 
ture of the graafian foUicle, but remains xinth- 
m the foUicle where it is fertilized, and in the 
waU of Mhich it becomes implanted Ox^anan 
implantation mx olx es the excax'ation of manj' 
blood X essels and the consequent production 
of extensix e mtemal hremorrhage, accountmg 
thus for the inxmnable association of a haem- 
atoma The case of Brjme, Teacher, and Kerr 
was one of extrafoUicular pregnancj Im- 
plantation occurred adjacent to a large corpus 
luteum Tussenbroek’s case was an intrafol- 
hcular gestation The case to be descnbed 
IS clearly an intrafolhcular pregnancy, whether 
pnmarj^ or secondary can not be determined 
Ovanan pregnancies are relatixmly rare 
Strezoff (1927) states that a total of 92 cases 
haxe been reported His own matenal of 
350 cases of ectopic pregnancies operated on 
smce 1912 included onlj" i of oxmnan gesta- 
tion, a superficial form Zimmermann (1927) 
observed 2 cases among 120 extrautenne 
pregnancies, i intrafolhcular, 1 superficial 
The explanation of ox anan pregnancx in 
terms of the implantation of a fertilized oxuim 
must be correct in the great majontx of cases 
probablj in all cases The xxude occurrence of 
ectopic pregnancies admits of no other inter- 
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pretation However the pos$ibiIitj of the 
parihenogcnctic development of an ovum 
within an unruptured or inadequately rup 
tufed graafian follicle need not be ignored 
In view of Leo Loebs (191 1 1915 1923) 
demonstration of segmenting unfertilized eggs 
in the ovary of the guinea pig parthenogenetic 
ovarian pregnancy in the human lemaTe may 
be regarded as at least within the sphere of 
r spcctable scientific speculation as concerns 
both ovanan gestation and ovanan chono 
epithehomaia Loeb reports parthcnoe^enetic 
development of ova within the ovary of the 
guinea pig in approximately 10 per cent of 
all individual below the age of 6 months 
Our specimen was ecurel at operation in 
the ‘Shreveport Clinic The operation v as 
lone by Dr B C Garrett Dr / Nor 
fleet sent the material a left ovary to the 
Laboratory of Hi tob"y and rmbryologj 
L nivcrsity of \ irginia for microscopical study 
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Fig 3 \ ie\i of lateral border of o\ arj , showing nodular 
surface and broad bgament abov e Natural size 


\eside (toll sac) could be found The head was 
clearU indicated b\ conspicuous branchial arches 
Macroscopicallj the emb\ ro appeared approiamate- 
Ij normal Howe\ er, the microscopical preparations 
revealed moderate morphological malformation and 
profound histological and c\ tological changes in- 
tolvmg widespread internal disintegration Bram, 
liter and heart were recognizable in the sections 
Skin consisted generaUt of single lat er of flattened 
cells, in small areas were two lat ers of cells 
The nail of the gestation c\st (ovnsac) consists 
prmcipallt of blood clots, superficiallt of a la\ er of 
otanan stroma of \ariable width A,t its thickest 
portion the nail has a nidth of 15 mdhmeters, at 
its thinnest point it measures onl\ 3 millimeters 
No distmct aperture nas recognized The blood clot 
portion of the wall includes mam long atropic and 
necrotic chononic nlh The best presen ed ^■llll 
appear m the superficial nodules pre\noush men- 
tioned The central region of the thrombus contams 
more fibrin and the red corpuscles are pale Less 
modified blood occurs penpherall 3 H'emorrhage 
progressed radialU , producing thus a stratification 
of the humatoma But no true connectu e tissue 
organization had begun in ani region 
The stromal portion of the c\ st all is moderateh 
\ ascular in most regions \djacent to the blood clot 
It IS compact and \en cellular PenpheralL is 
loose and contams much evtra\ asated blood In the 
thickest portions the stroma is \ en \ ascular The 
large \ enous spaces are generalh empta the arteries 
are veil filled vith blood More peripheralla m 
certain compact cellular regions appear also a fev 
more or less flattened relatia eh large graafian fol 
licles V ith discus proligerus and oa um \ number 
of pnmara and atretic o\ anan folhcles occur m these 
regions The o\ar\ retains its peritoneal coaenng, 
consisting of a single la\ er of cells generalh squa- 
mous, oa er certain areas cuboidal 




Fig 4 Section through arall (l^er one tlurd) ^g^a- 

tion caaata (upper two thirds) The laaatj (dilatrf graa- 
fian follicle) contains centrallj two well present chononic 
ailh The epithehal coaenng mcludes a superficial plas- 
modrtrophoblast and an inner m;totrophoblast Aboa e the 
aalh IS a large blood clot, anth blood cells largel> mtact 
Below the ailh IS an epithehal strand of large polahedral 
cells, remnants of the membrana granuloma, representmg 
a compressed corpus luteum The waU of Ae 
coaercd intemallj anth a thm la>er of less modified gran- 
ulosa cells The avail consists otheranse of a a eo a ascular 
oaanan stroma The section is through the wall of one ot 
the superficial nodules X 75 

Such of the chononic aulh as are well presera ed 
haae the ta-pical structure for the second month of 
pregnanca The core of the aillus is v ell a ascular- 
ized The covermg laaer compnses a superficial 
samcatium (sancaUal laaer, plasmoditrophoblast) 
and a subjacent epithehal laaer (Langhan’s laaer 
catotrophoblast), generalla complete as a single rov 
of cells (Fig 3) The nuclei stain well and appear 
healtha These anlli are characterized ba mana 
short, slender epithehal projections (Fig 4) Some 
of these processes haae become isolated from the 
parent a^dlus In this condition thea appear as 
multmucleated plasmodial masses In oida a few 
areas do the chonomc anUi appear normal Such 
areas are in general represented superficiallj ba 
nodular eleaations Elsewhere the anlli, generalla 
long and narrow, and denuded of epithehum, appear 
atrophic In addition to chononic anlli and throm- 
bus the cast aaall includes externaUa an epithehal 
laaer of aanable thickness, resting upon the oaanan 
stroma The stroma aanes greatla m thickness in 
different regions It contams a few normal graafian 
follicles, somewhat compressed, and a number of 
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Is Br> T cher and K c! d f m th 
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The microscopical data leave no doubt re 
gardmg an intrafollicular implantation As 
such It seems of considerable importance 
There is no evidence here of heterotopic 
endometnod tissue derivative of cfisplaced 
parts of Muellers ducts (Webster 1904) as 
described by Sutton (1924) and postulated by 
him as a prerequisite for ovarian implanta 
tion Haeubner (1928) was unable to detect 
such tissue and rejects the interpretation 
As previously pointed out by Bryce Teach 
er and K.err (1908) in their very careful study 
of an early ovarian pregnancy the formation 
of nonnal chorionic villi within a graalan 
follicle proves the fetal origin of the covering 
ptasmodium The only possible other on in 
of this syncytial layer m our case would b 
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m f th p g C 
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from the membrana granulosa of (he ovanan 
follicle Though the plasmoditrophoblast of 
the chorionic villus may at certain areas be 
confluent with the lutein cell icnvel from 
the membrana granulosa the oppo itc c m 
pletely free border is covcrc I with the same 
type of epithelium and syncytium 

The question of course arises whether 
these p Ihel al masses lying between the viHi 


g blood 
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KGs. 


and the stromal wall should not be 
preted as decidual cells The question is the 
more pertment smce previous investigators 
generally found no sign of decidual reaction 
withm the ovanan stroma The fact that the 
cells resemble lutein cells more closely than 
decidual cells, and especially the conclu- 
sion on the part of a number of mvestigators 
of the normal ongin of the corpus luteuin 
that the lutem cells represent transformed 
granulosa cells, leads logically to an mterpre- 
tation of the cells as aborted lutem cells 
In our specimen thereoccur m certain regions 
of the oianan stroma immediately adjacent 
to the penpheral portion of the haematoma 
nests of \anable but generally small size of 
large \esicular swollen cells, resemblmg de- 
cidual cells (Fig 8) The cj^toplasm of these 
cells IS moderatelj’’ acidophilic The nucleus 
IS generally large and vesicular, occasionally 
lohulated Some of these cells contam two 
nuclei, a feu are multinucleated Similar cell 
nests have been described by Haeubner, and 
probably represent the cells mterpreted by 
Sutton as displaced muellenan tissue Bryce, 
Teacher, and Kerr also recognized these cells 
They' admit that they are not unlike decidual 
cells, and state that “if they be suollen con- 
nectn e tissue elements they would be analo- 
gous to the decidual cells m their mode of 
dcYelopment, and uould represent an effort 
on the part of the ocanan tissue to react as 
endometrium does ’ Smce these cells occur 





Fi*' S Portion of o\anan stroma from region adjacent 

to the gesUtion QSt In certain re^tncted areas con- 
nects e tissue cells simulate deadual cells X io~o 

m relatively small numbers they' reject the 
idea that they constitute any thmg resembbng 
a real decidua However, these cells appar- 
ently represent a stromal reaction against the 
a din g chonomc %'illi and the advancmg 
haemorrhage 

BIBLIOGRAPHY 

1 BcES-t, A 0\anan pregnancj inearlj stage Zentralbl 

f Gj-naek , 1923, shs, TiS-Tig 

2 Bryce, T H, Teacher, J H, and Kerr, J M An 

Earlj 0\anan Pregnane} Glasgow Madehou-e 
and Companj, lOoS 

3 COKXZn, G W On the ongm of the co-pus luteum 

of the sow from both granulosa and the theca in- 
terna Am J \nat , 1919, XYEY, 117-1S3 

4 Haeubner, A Oianan p-egnanct Zentralbl f 
G>maek , 1928, In 2376-23S1 

5 HEip., C H Oianan pregnanev Acta obst et 
gj-nec., Scand , 1927, yi, 407-416 

6 Loeb L The parthenogenetic de\elopment of o\a 
m the mammaban oran, etc J Am il Ass , 
igii, Ui, Mar 6, An earh state of an expenment- 
alh produced extra utenne pregnanej , etc Biol 
Bull , 1Q15, xxYuu, 59, The parthenogenetic dei el 
opment of the egg m the o\an of the gmnea pig 
•\nat. Rec 1923, xxy, 141 (Abstracted, Proa -im 
Ass Anat ) 

7 Strezorf, K I Oa anan pregnant} Odessk M J , 
1927, u 269-273 

8 SenoN, L Oy anan pregnancY , with the report of a 
case Am J Obst &. Gjmec , 1924, yu, i 

9 Tussenbroek, Catherine y an Cited from Biwce, 
Teacher and Kerr Ann G\Tiec , 1809, ixxu S3T 

10 ZniYEERYi-ANN, R. OYanan pregnancY Zentralbl f 
GYTiaek , 1927, h, 1560-1573 


49 ° SURGER\ G\NECX>LOG\ AND OBSTETRICS 


RELATIONSHIP Op CARCINOMA OF THE BOO! OF THL UTERIS 
AND OF THE OVARIES 

SU«:\\ R OFFUTT MD Roc M yj 

r> sm f f <!■ tb I y a 


T he purpose of thisstud\ is to determine 
the frequenc) iMth \ hich papillary 
cvstadenocarcinoma of the o\anes is 
associated with carcinoma of the bod> of the 
uterus to review brieflj thepo sible modes of 
extension from the ovary to the endometrium 
and from the endometrium to the ovary and 
to record a senes of cases in which carcinoma 
appeared both in the ovary and body of the 
uterus 

NATURE OF ADENOCARCUsOilA OF THE 
BODY or THE UTERUS 

Adenocarcinoma of the body of the uterus 
IS as a rule a primary lesion and for a long 
time conhnes its growth to endometrium 
forming a soft friable papillary lesion which 
1 very ascular Later the growth extends 
into the muscular wall and finally penetrates 
the peritoneum but its tendenc) is to localize 
in the uterine cavit> and not to metastasize 
Involvement of the lymph nodes and sinuses 
in rases of carcinoma of the bod> of the uterus 
IS infrequentlj seen at operation or necrop > 
Cullen m his siudv of adenocarcinoma of the 
bod) of the uterus reported onlj one case of 
nodal involvement and he called attention to 



t g 1 P U ly 0"*“^ oc rei m pnmaty »S 
-aty (Case ) 


Wmterssene of 44 case in which there wa 
nodal involvement in onl) two This infre 
quency of nodal involvement has bien 
explained b> the fact that the epithel al cell 
m carcinoma of the bo ly of the uterus arc 
large and do not get into the lymph channel 
which are small and few in number Broder 
explained this tendency of some carcinoma 
tous cells to stay localized rather than to 
metastasize as an inherent quality ol the ceil 
Itself He observed that cells of adenoca ci 
noma of the breast and those of melano 
epithelioma metastasize early whereas tho e 
which are found in the fundus of the uteru 
and in the rectum tend to metasta ire late 
Invasion from the uterus take place usually 
by continuous growth toward the bladder 
vagina and rectum and appears in the fenn 
of a solid carcinomatous mass Grav es staled 
that in operation for carcinoma of the fundus 
of the uterus it rare!) is necessary to remove 
the 1) mph nodes or to perform w ide dis e tun 
of the parametrium W hat is more important 
than either of these procedure le wrote J 
the removal of the 0 anes on account of 
the frequent occurrence of implantation 
metastasis 

NATURE or PAPILLARY CVSTADENOCVRCINOU-V 
OF THE OVARY 

Papillary cystadenocarcinoma of the ovao 
tend to be primary in the ovary and usually 
starts by degeneration of a benign papilla^ 
cystadenoma This lesion is characierizra 
bv a tendency to become bilateral to rup^™ 
early and to give n e to metastasis The 
metastasis takes place by direct extension or 
by transplantation and not by the usual 
route through the ly mph or enous channel 
Extensive peritoneal metastasis 1 seen a 
operation and at necropsy and metastatic 
growths are even felt as direct implantations 
at a time when the lymph nodes and sinuses 
arc not involved 
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Fig 2 Papillar> cj'stadenocaranoma secondarj in the 
endometnum (Case i ) 

MATERLiL STUDIED AND COlIilENT 

There Mere 520 cases of carcinoma of the 
body of the uterus and 616 cases of papdlarj^ 
Cl stadenocarcmoma of the ovanes in which 
operation was performed in The !Mayo Clinic 
from 1913 to 1930 In 53 of these cases 
(Tables I, II, and III) lesions were found in 
oiaries and uterus In the cases studied, the 
utenne lesion w as confined to the bodj of the 
organ, had not penetrated the utenne wall, 
and was separated from the ovanan lesion by 
apparentlj healthy tissue Cases m w hich the 
condition w as extensii e and the mode of 
occurrence w as obnously by direct extension, 
and those cases 111 which the carcinoma was 
on the external surface of the uterus only% 
were not studied in detail, but are included 
in the tables 

Metastasis in any region of the human body 
may occur by' the ly mphatic sy stem, the blood 



Fig 3 Pnmaix adenocarcinoma of the bodj of the 
uterus (Case 14 ) 

stream, transplantation, or direct extension 
It was obviously impossible to determme m 
most of the cases under consideration the 
mode by which metastasis occurred, because 
most of the cases w ere w ell ad\ anced and the 
pehus was filled with an extensne carci- 
nomatous process Furthermore senal sec- 
tion of the lyunphatic structures, the blood 
vessels, and the fallopian tubes would have 

TABLE I 

Pathologist's Opinion of Nature of Secondan 
Growths m 0 \an and Fallopian Tube m Fne 
Cases m Which Primary Growth Was in the 
Uterus 


Cac^e 

0\-n 

Fallopun tulr- 

I 

Carcinoro- 

Carcinonu 


Carcinoma 

No g'o^th 

3* 

Implants on in_ide of c>'«ta 

No g*o*nh 

*. 

D^enerated carcinoma 

Adenocarcinoma of fimbna 

0 

Carcinoma j 

In\ oh ement oi all tructu es 


*The pitman growth uia oI\ ed cervra also 
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been necessary Ho\\e%cr several cases were 
studied with the purpose of determioinf the 
mode of metastasis In the cases chosen for 
study of metastasis the disease was not 
advanced and lesions were not seen grossly 
CTcept within theovary and wthin the uterus 
and those lesions were separated by tissue of 
normal appearance 

In consideration of the possibility of metas 
tasis b> the lymphatic system it was found 
that the nodes of the parametrium were not 
involved and lymphatic structures were free 
of carcinomatous cells as far as could be 
determined bj microscopic examination The 
lymph vessel of the bodj of the uterus run 
between the ovarian artery and the fallopian 
tube and then upward to the lumbar nodes 
No outlet for the 1 > mph v cs els of the body of 
the uterus has been demonstrated until the 
lumbar nodes are reached and here also the 
ov anan lymph v essel dram Transmission of 
material m eitherdirection between the uterus 
and the ovaries through the lymph vessel 
would mean that the matenal takes a retro 
grade course \lthough retrograde metastasis 
through the lymphatic channels i a pos 
sibility observers do not feel that it occurs 


TABLE II 

G wth th Ut d FaU p T be 

S IVhchtb r m ry G 0 th W j 

Case 

B d I ru 

Fill u 


Cax m 

\ r k 

7 

Ca m tou m 1 

Cat om 

S 

Car m 

Ca 16 b rd 1 


Cl IK 

V frowth 


C ma 

N p h 


Car ui 

V tk 


Car u m 

Ca hi al 


Car IS ma r h k 

1 I me bl 1 


Care n ( d me 

S povtk 


’■"ul.T ^ 

r Pliry ar is 

* 

Ca i tntaj. 

Us ( n eaa 4 m CM 
tk mark d vol me 1 

C tsui vdt me t, 

bd 1 


See dajyro»lS 

N pew b 

* 

Car ma leads ^ m cl 

h r b 


Caron ma 

^ p vtb 


r 17 de oe ID lu 

Isvsi iM Va lerij 


Cl in na 1 h de 1 

Car lutag in t me 

VO ad Iw niJiil and 

TW 

«t mb th n 

( b unary 


The blood v essel of the my omelnum in the 
group of cases of carcinoma of the body of the 
uterus were free of carcinomatous cef! as 
well as the blood vessel of the tubes in a fei 
cases that were studied m which the tubes 
ere involved In general the blood stream 
does not seem to be accepted as a means of 
metastasis of carcinoma 
The normal migration of the ov um from the 
ovary to the body of the uterus take place 
through the fallopian tube Sampson pre 
sented conv incing cv idence that migration of 
cell also takes place in the reverse direction 
(Figs 1 2 and 3) from the uterus to theovary 
and he demonstrated endometrial and car 
cinomatous cell in the ovary and peritoneal 
cavity that had originated in the uterus In 
several of my cases carcinomatous cell Here 
found in the lumen of the fallopian tube and 
the blood v essels and ly mphatic channel of 
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Pathologist’s Opinion of Nature of Growths m Uterus, Ovaries, and Fallopian Tubes in Thirtj -one Cases 
in Which the Situation of the Primary Growth Could Not Be Determined* 


C— -e 

Uterus 

Ovarv 

Tube 

2 I 

Adenocarcffioma of bodj 

Multilocular carcmomatons cystadenoma 

Xo growth 

El 


Intracj'sUc carcmomatous cvstadenoma 

2so growth 


Caranoma of bod> 

Intracj'stic caronomatous cyst 

No growth 

s 

Carcinoma of bod> 

Bilateral carcmomatous cystadenoma 

No growth 

6 

Carcinoma of bod} ia\ohTng uhole 
of uterus 

Bilateral intracj-stic papillary carcmomatoua c>stadenoina 

No growth 

*7 

CarciDoautou* uterme polyps pa 
pillary cystadenoma 

IntraO'sec and «tracjstic papiUarj carcinomatous c>=tadenoma 

No growth 

S 

Carcmoma of bodj ^tb m\ohe 
meat of cerwx 

Bilateral carcmomatous papillar> cystadenoma 

No g-owth 

29 

Advanced carcmoma of bodj 

Intrac}*stic and cxtracy »Uc carcmomatoua c> stadenoma 

Secondary carcinoma 

3= 

31 

Adenocarcmoma of uterus involvmg 
cervix 

Adenocarcmoma 

No gro”^ 

Exten IV c carcmoma oi bodv 

Carcmoma 

No growth 

31 

33 

Carcinoma of bodj 

Intracj Stic carcmomatous papillary c>'sL.deDoma 

No growth 

Cvjcmoma of fundus 

Bilateral carcmomatous cy-'tadenoma 

No growth 

34 

Cajcmoma of bod} 

Bilateral infected carcmomatous c}'Stadcnoma 

Vo growth 

Si 

Carcinomatous portions m endo- 
nietnum 

; Carcmomatous papillary cy^tadlenoma 

Xo growth 


Carcinomatous ma«s mvolvmg 
body of uterus 

Bilateral mtrao'stic and citrac}stic papillary carcmomatous cy stadenoma 

No growth 

3 

EarU carcmoma of bod> 

Inlracystic and cxtracystic papillary carcmomatous cystadenoma 

No growth 

JS 

Carcmoma of bod> 

BSateral cystadenoma tnlh region of carcmoma 

Fimbnated end of nght 
faHopian tube mco 
periled m carcmoma 
of right ov arv 

39 

Adenocarcmoma of bod} 

Multilocular mtracystic adenocarcmoma 

Xo growth 

40 


Intracystic papillary carcmomatous cy stadenoma 

No growth 


C.ccmonu,tou$ polyp of bod> 

Carcinoma 

Carcmomatous portion 
m lumen 

42 

Carcinoma of fundus 

Solid carcmomatous cystadenoma 

No growth 

t3 

Caronona of bod} 

Bilateral carcmomatous o stadenoma 

Involvement of ngbt 
tube 

44 

Adenocarcinoma of bod> 

Adenocarcmoma 

Xo growth 

45 

Annular papilla’y c^^cmoma oi 
bod} 

■ Intracvstic and extracy^Uc carcmomatous papiUarv p eudomucmous cwt 
adenoma «obd carcmoma 

No growth 

-.S 

Papdlar} ca cmoma of bodv 

Bdateral degencratuig papillary carcmoma 

No gror th 

47 

Adenocarcmoma of fundus 

BOaleral carcmomatous papillary cy*;tadenoma 

■ No growth 

fS 

Adenocarcinoma of bod> 

Bilateral adenocarcmoma 

Xo growth 

-.9 

SO 

Adenocarcmoma of bodv 

Bilate al cyst conlammg carcmoma 

No growth 

Diffuse adenocarcmoma of bod} 

Intracystic papiHary adenocarcmoma 

No growth 

St 

Diffuse papdlarj adenocarcmoma 
*Jso adenocarcinomatous polvi 
cfbod} * 

ilullilocular *iolid intracystic papillary adenocarcmoma 

> 



No growth 

52 

Eapdlarj adenocarcinoma of bodv 

1 Adenocarcmoma 

No growth 


^luch .ppa.enUj „,depenci..t cf 
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the tube ^ere apparenti} normal Qark and 
Norris referred to 2 cases in a series of 115 m 
vfhich carcinomatous cells 'were found m the 
lumen of the tube Thej expressed the behef 
that transtubal dissemination occurs in inan> 
cases of combined ovanan and utenne car 
cinoma In another report of lor cases of 
carcinoma of the fundus Noms repotted 8 
cases in which the o\anes were mvoUed and 
Cameron reported 9 cases of carcinoma of the 
ovary secondar> to carcinoma of the uterus in 
a senes of 31 cases It was not possible in 
e\erj case of mj study to find in the tube 
proof that the carcinomatous tissue had 
passed through but in 15 of the 53 cases 
secondary mxoKement of the tube was 
present It is possible that dislodged car 
cinomatous cells ma> pass through the lumen 
and not become attached until they reach the 
site of the future secondary growth 
It was likewise difficult to decide in these 
cases which was the primary and which was 
the secondary lesion The siae of the tumor 
was not condusue evidence for a secondary 
growth may be larger than a primary growth 
The symptoms of carcinoma m both organs 
are similar Caranomala of the body of the 
uterus probably give n e to symptoms earher 
than do lesions in the ov ary metrorrhagia may 
occur early in the presence of carcinoma of 
the uterus whereas carcinoma of the ovary 
often does not produce symptoms until a 
palpable tumor or pain is noticed In this 
study the chronologic appearance of symp 
toms w as of little value The study of the 
cell ga\ e more information MacCarty has 
stated that study of the fresh tissue cell may 
give information regarding the onpn of the 
caranoma The microscopic study made of 
fresh tissue in this group of 53 cases revealed 
5 cases of primary utenne carcinoma with 
metastasis to the ovary (Table I) 16 cases in 
which the lesion w as primary in the ovary and 
secondary m the uterus (Table II) 31 cases 
in which It was impossible to determine the 
situation of the primary lesion (Table III) 


and I case in which there was a caranomi 
in the uterus and another in the ovary ead 
independent carcinomata (see footnote on 
Table III) 

SUUlLVSt 

In a series of 520 cases of adenocarcmomi 
of the body oftheuterus there w as assoaated 
carcinoma of the ovary mi i 9 per cent and in 
616 cases of papillary cystadenocaremoma of 
the ovary there was associated caranoma of 
the body of the uterus m 8 6 per cent The 
fallopian tube should be considered as one of 
the means throu h which transplantation 
take place Because of the similarity of the 
adenocaremomatous cells in the embryo- 
logically similar tissues it is often difficult to 
determine which carcinoma is primary and 
which IS secondary and whether or not there 
may onginally have been two mdependeut 
caranomala In cases of carcinoma of the 
Ovanes the possibility of metastasis to the 
uterine endometnum even when there is no 
gross pentoneal evidence of extension of the 
malignant growth must be borne in mind 
Because of this possibihty hysterectomy at 
the time of removal of the ovaries must be 
seriously considered 
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ABDOAIINAL AND PELVIC FAS Cl AS WITH SURGICAL APPLICATIONS 

JOSHUA "WILLIAM DAITES, A B , M D , New York 

From lie Anatomical Department of Columbia Xjni\ ersit> Medical School and the oman s HoTnt*.! Vcw \o k Clt^ 


T O \nsit dimes and to read descriptions 
oi vanous operative procedures, one 
naturally must resort to a textbook on 
anatomy to be able to visuabze those struc- 
tures "which are referred to so freely and ap- 
parently so understandmgly by the vanous 
authors and operators, but to one’s bewilder- 
ment, even the best Amencan and English 
textbooks do not satisfactorily discuss this 
anatomy which u e are anxious to understand 
more intelligently 

Vanous German authors Halban, Veit, 
Tandler, IMartin, and, m Amenca, Gallaudet, 
agree that there are tuo systems of fasaas 
in the abdominal and pelvuc regions, the 
one, a thick fibrous sheet which covers the 
voluntary' muscles, such as the diaphragm, 
the oblique muscles, the transversahs, the 
obturator intemus, the ileo-psoas, and the 
pjnformis 


Vanous daughter sphts may be given o2 
from the parent fascia, but bemg denved 
from fascia covenng voluntary' musdes, the 
daughter fascia will surround voluntary mus- 
des and not an mvoluntary musde, such as 
the vaginal tube wbicb is mistakenly supposed 
to be surrounded b\ a defimte fascial layer, 
such as surrounds the deep transverse penneal 
muscle Involuntary muscles and abdominal 
organs are surrounded by a structure vbich 
resembles tbe superficial fascia of the abdo- 
men more than it does the deep fascia of the 
^domen This layer is referred to by the 
German authors as the connectiv e tissue 
fascia (Bmdegewebe) and by Gallaudet as tbe 
^^Pontoneal fibro-areolar layer (Fig i. 


The abdonunal v.all may be vnsuahzed as 
consisting of a cj^lrndncal wall of voluntarj-^ 
muscle, the oblique and transversabs muscles 
The musde laj er is surrounded by a distinct 
sheath of fibrous tissue The superficial layer 
of this fibrous sheath is referred to as the 
fascia of the abdomen (Fig 1, D F ) and 
this structure together with the tendon of the 


external obhque muscle is the lajer upon 
■which our attention is directed m a repair of 
the abdominal wall The deeper layer (Fig r, 
T F) IS referred to as the iransversabs fascia 
and IS too often disregarded m a repair of the 
abdominal wall, except m the upper quad- 
rants, "where it becomes more conspicuous due 
to tbe bypertropbied deep layer of the mtemal 
obhque muscle tendon which fuses with the 
tendon of the transversahs musde and with 
the transv ersahs fascia It thereby becomes 
more conspicuous and less likely to be ignored, 
particularly if the external obhque tendon is 
attenuated Superficial to the so called deep 
fascia of the abdominal wall is the superficial 
fascia (Fig i, S F), and deep to the trans- 
versahs fascia is a lajer not unlike the super- 
ficial fascial layer, “the subpentoneal fibro- 
areolar layer” (Fig 1 SP) Superficial to tbe 
superficial fascia is the skin and deep to the sub- 
peritoneal fibro-areolar lajmr is the pento- 
neum It can then be seen that the central 
layers of the abdominal w all are the voluntary 
muscles vhich are covered superfiaaUy and 
deeply by a definite fascial layer Superficial 
to tbe superficial sheath (Fig 1, S F) and 
deep to the deep sheath (Fig i, N P ) is a 
layer of fibro-areolar tissue uhicb transmits 
the nervm and blood supply of the abdonunal 
wall 

Superficial and deep to these fibro-areolar 
layers are the skin and the pentoneum, re- 
specUv elv In general, the shin and the pen- 
toneum, the subcutaneous and the subpen- 
toneal layers, the deep and transv ersahs 
fasaas, correspond except that the cutaneous 
and subcutaneous laj ers are of a coarser tex- 
ture than the corresponding pentoneal and 
subpentoneal lajers, vsbich may be due to 
external influences 

The subpentoneal (Fig i, 5 P ) and sub- 
cutaneous (Fig i,SF) layers consist of two 
portions, a fibrous and an areolar laver in 
ubicb there are varying quantities of adipose 
tissue In the subcutaneous region the fatty 
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lajer i referred to as Campers la>er whiJe 
the deeper fibrous layer is called Scarpa s 
layer ^\e ^\ill first consider the \oIuntar> 
fasaallay er w hich enshcathes the transversalis 
muscle medially (Fig i T F) and secondly 
the subperitoneal fibro areolar layer (Fig i 
^ P ) in nhich the various abdominal and 
pell ic organs and structures develop 

VOLUNTVRY FVSCIAL LAYER 

The transversahs fascia is the term applied 
to the deep layer of fascia hichensheatbesthe 
\ oluntary muscles on the medial surface of the 
abdominal wall (Fig t T F) Not only is it 
applied to that layer which cover the irans 
versalis muscle medially but also the abdom 
mal fascial layer which surrounds the dia 
phragm It can be traced di tally as the 
sheath of the ileo psoas muscle to the fal e 
pelvis (Fig * f F) it enters into the true 
pelvis \vh re it covers the inner surface of the 
body of the pubis (Fig 2 P ) and theobturator 
inteinus mu clc (Fig 2 0 2 P ) In the con 


cavity of the sacrum it ensheathes the pjn 
formis muscle and at the arch of the pubis 

(Fig A C) It continuesdistallyasthefascia 

covenng the adductor muscles of the thi h 
From the parent fasaa dau hter layers are 
given off which ensheathe voluntary muiles. 
Such a splitting occurs in the pubic arch (fi 
2 AC) as the fascia covering the obturator 
mtemus muscle proceeds to become the fasaa 
of the adductor group of muscles m the thi h 
A double spilt IS giv en off at each ramus which 
IS directed medley and fuses with the oppo 
site splits to form the so called superficial aod 
deep layers of the triangular ligament (Fig 3 
T L) while the voluntary muscle contained 
therein is called the deep penneal or tn 
angularis muscle 

Along a hne running from the postern- 
lateral surface of the body of the pubis to the 
spine of the ischiuro (Fig 3 U L) the ob- 
turator portion of the fransversalis fasaa 
sends two daughter splits medially and distally 
to ensheathe the levator aru muscle The 
muscle arises from the posterior surface of the 
pubis and from the angle between the tiro 
dauv'htcr splits at their junction with the 
obturator fascia The insertion of the levator 
IS into a median raphe which extends from the 
tip of the coccyx to the anus (Fig 2 C t j It 
also surrounds the anus laterally and sends a 
small strand of fiber into the penneal body 
As the pubococcygeal portion passes lateral 
to the vagina and the urethra it send lew 
small muscular strands into the lateral wall ol 
the vagina and a small bundle medially b 
tween the vagina and the urethra Just as lb* 
fibers posterior to the anus and p)o tenor to 
the vagina act as voluntary con trictors o' 
these structures so the transverse hbei be 
tween the urethra and the vagina may aiiias 
oluntary constrictors of the urethra 
The daughter split of fascia which en 
sheathes the levator am on its ptoxir^l of 
visceral surface (I ig 3 V L ) is referred to as 
the V isceral or deep lay er of the lev ator fascial 
sheath while the split which encloses the 
fevrator am on its in/enor or superSew sur 
face (Fig 3 F L) IS referred to as the parietal 
or superficial layer of the lev ator sheath The 
oiccygeus muscle ansi g from the spine 0 
the ischium inserts into the lateral boroOf 0 
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the coccyx and does not act as a levator 
muscle other than through its action on the 
coccyx The pynformis muscle aids the 
coccygeus in completing the muscular outlet 
of the true pehns posterior to the levator am 
muscle 

In the penneal body, anterior to the anus, 
unlike on the lateral and postenor areas of 
the anus, the muscular and fascial layers are 
not distmct and thereby not readily identified, 
for there is a blending of the fascial layers 
mth transverse muscular strands of the levator 
muscle, together ■with the layers of the tn- 
angular hgament and the deep penneal muscle, 
contamed therein 

rXX'OL-aXTARX PASCIAL LAYER 

The mvoluntarj' fascial layer (Fig x,S P), 
being subpentoneal and deep to the fascia 
coienng the voluntary abdominal muscles, 
conesponds to the subcutaneous fibro-areolar 
laj er (Fig i, 5 F ), which lies superficial to the 
fascia covenng the voluntary abdominal mus- 
cles It IS composed of a fibrous and an 
areolar la>er which contams m its meshes 
1 arming quantities of adipose tissue The 
superficial organs such as the sweat glands, 
the sebaceous glands, the hair folhcles, and 
the breast, ongmatmg from the epithelial 
layers of the true skm, penetrate the subcu- 
taneous tissue and mature In addition, the 
subcutaneous tissue serves as a path for the 
passage of arteries, veins, nerves, and Ijmi- 
phatics of the superficial abdominal wall, and 
Its contents Just as the organs related to the 
superficial structures dexelop in the subcu- 
taneous fibro-areolar layer, so the organs and 
structures related to the abdominal and pehne 
regions develop m the correspondmg subpen- 
toneal fibro-areolar layer Superfiaally, the 
occlusion of the duct of a sebaceous gland may 
cause the gland to enlarge and distort the 
surface of the skm, but m doing so the sub- 
cutaneous tissue becomes so attenuated that 
the gland appears to be cox ered only by the 
shin In the same manner the organs which 
dex clop in the subpentoneal fibro-areolar 
lax er increase in size and may force the pen- 
toneum before them and bulge into the peri- 
toneal caxitj' In the case of the intestines, 
mc} groxx mto the pentoneal caxutj' so com- 



Fig 2 To shoxv continuation of traiiiX ersalis fascia into 
the true peh is Specimen xvas obtained after remox mg all 
of the ileum, and the ischium and the distal portion of the 
pubic bones vnthout disturbmg the transx ersahs fascia, on 
the medial surface of the pehne bones 5, Sacrum, 
C, cocej-x, L -1 , leiator am, 4 , anus, R, rectum, 
U , uterus, B , bladder, P , body of pubic bone, I F , ihac 
fascia, O T F , obturator mtemus fascia, T L triangular 
hgament, I C , isduocax emosus muscle, B C , bulbocax- 
emosus muscle, V , xagmal mtioitus 

pletely that they can be said to be pedun- 
culated and apparently lose their connection 
vath the subpentoneal fibro-areolar lajer 
except through their mesentery’' and the x erj 
thin fibro-areolar la} er xvhich surrounds them 
Such organs as the hx’er, spleen, mtestmes, 
uterus, and fallopian tubes, xxhich are con- 
sidered to be mtrapentoneal, by their growth 
and bulging mto the pentoneal caxutj’, lose 
most of their fibro-areolar cox^ermg, xxhile 
those structures such as the kidney, ureter, 
the distal portion of the bladder, the xmgma 
and the rectum, xxhich do not bulge mtra- 
pentoneally, are cox ered by a xmr}' definite 
layer of fibro-areolar tissue This readily 
recognizable layer in the region of the kidnej 
resembles Camper’s layer of the subcutaneous 
tissue and is often referred to as the fatt} 
capsule of the kidney Penpheral to the fatty 
layer there is a more concentrated la} er which 
resembles Scarpa s la} er of the subcutaneous 
tissue 

That the mtestmes are stdl cox ered by this 
layer of tissue, ex en though x ery thin is exn- 
dent by the tendency to fatty deposits m it, 
such as the appendices epiploioe That the 
uterus itself, is cox^ered by this la}er is more 
exident durmg pregnane}-, when there is a 
h}'pertroph} of this tissue It is exidenced by 
our abihty to separate the pentoneum from 
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the lower half of the uterus as is practiced 
jn the Jo<v iiap ctsirean section 'lumniam 
ing one notes that those organs nhich are 
considered to be intrnpentoaeal due to their 
grow th into the peritoneal cavit> ate covered 
by a \erj thm lajer of fibro areolar tissue 
while the ertrapentoneal structures and oi 
gans are covered by a more definite layer of 
fibro areolar tissue in which there is a greater 
deposit of adipose tissue accompany mg blood 
vessels there is x concentration of the bbrous 
portion which suggests a definite Jigamcnlous 
structure On those areas which are com 
pressed by expansion of the organ or structure 
there is an increased deposit ol adipose tissue 
in the areolar portion 

Th intrapcritoneal and eUrapentoneal 
structures of interest gynecologically are the 
oladdeT rtetun \at,ina and utenis 

Bladder Practically the entire collapsed 
bladder (Pig 3 B) except its abdommalsur 
face IS surrounded by a thick layer of fibro 


areolar tissue which as m the region of the 
Udney can be readily separated from the 
bladder except in the regions of the supenor 
middle and mlenor lesical vessels On (he 
abdominal surface of the bladder the fibro- 
aneofar Jay er is so thin (hat the pentoneum ap- 
pear* to be intimately connected to theblad 
der and for this reason does not permit com 
plcle ettrapcritoneal mobilization of the or 
gan The attenuation of the fibro-areolaf 
layer subpentoneally must be remeitbeml 
when performing the extrapentoneaJ cesarean 
section as is described by Latzko To the 
amcentration of th fibrous portion around 
(he vessels supplying the bladder the term 
true ligaments of the bladder has been 
applied 

On the V aginal surface of the bladder (Fife 
I I I ) there ts a thinmng of the fibro areolar 
lay er but there is no fu ion to the corresj»nd 
ing surface of the \ agina because it hkemse is 
covered by a similar thin lay er 0/ fibre areolar 
tissue These opposing layers are held to 
gethcr by a very loose areolar tissue nhicli 
because of its spider like texture can be 
readily broken and give the appearance of a 
vesicovaginal space A similar condition exists 
betiveen the posterior wall of the vat^na (H 
I ^ I ) and theantenorsurfaceof therectuB 

to which the term recto\8oinal areolar area 
has been applied 

Rcclian The rectum being extrapentoneal 
IS surrounded by a very heavy fibro areolar 
layer m which there is an extra deposit c 
fatty tissue Thein/enorh^morrhordalarteiy 
being a branch of the uilcm I pudendal 
artery supplies that portion of the rectum 
distaltothelevatorani muscle (Fig 3 LA U) 
and consequently doe not lie in the subpen 
toneal tissue The superior bimorrhoid J 
the Jiuddle fixmorrhoidal essels trav erse li« 
fibro areolar layer and are urrounded by a 
denser fibro areolar tissue The many ramifi 
cations of the supenor faxmorrhoidal 
together with its thickened fibrous surround 
logs iorm very deGnite supporting strands 
of fibrous and vas ular tissue v hich prevent 
the prolapse 0/ the rectal nail but not of the 
mucous membrane 

Uuellcrian ducts The raueHenan ducts 
(Fig 4) being retroperitoneal and covered b) 
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fibro-areolar tissue, are located postenorly 
and lateral to the midlme They receive their 
blood suppl) independently Each duct can 
be likened to a loop of intestine %vith its ner\ e 
and blood supply entenng it at a fixed border 
There is the usual thickening of the fibro- 
areolar lajer around the vascular supplv 
ahich terminates m the lateral vail of the 
entire tube, from its proximal to its distal 
extremity A similar structure attached to an 
intrapentoneal organ is called a mesenterj- 
and to have an accurate comprehension of this 
structure and jet to differentiate it from a 
true mesenterj', the term mesenteroid maj' be 
applied As the embrj^o matures, the distal 
portion of the tvo ducts approach each other 
and fuse at the border opposite the mesen- 
teroid attachment Further dexelopment re- 
sults m the absorption of the mterx'enmg 
septum, mth the formation of a single camtj 
The proximal portion of the single cavitx be- 
comes the uterus and the distal portion the 
\ agina, vhile the interx ening portion becomes 
the cervix The uterus and the x agina he m 
the center of a shng (Fig 5), the lateral sup- 
port being the indmdual mesenteroid to that 
half of the reproductne apparatus As the 
uterus and the fallopian tube develop, they 
bulge mtrapentoneallj' and draw their blood 
supplj with them, this therebj’’ ungulates the 
utenne artery but does not change the direr- 
tion of the vaginal arteries 
Pushing the peritoneum before it m the 
midlme, together with the fixation of the 
ox anan extreimty of the fallopian tube, causes 
the formation of the so called lateral or broad 
ligaments of the uterus (Fig 5, J3 L U ) The 
leax es of the broad hgaments can be separated 
from each other due to the presence of a small 
amount of fibro-areolar tissue enclosed be- 
tween them The adult uterus, bemg intra- 
pentoneal, appears to be dexoid of an extra- 
pentoneal fibro-areolar lajmr, but dunng preg- 
uancj this lajer hx pertrophies, particularlx 
m Its lower half, and permits the performance 
of the so called lov flap ctsarean section, m 
xxhich the pentoneum of the lover half of the 
antenor surface of the uterus is mobilized 
before the uterus is incised 
1 The X agina, remaining extrapen- 

toneal, is cox'ered bj' a laxer of fibro-areolar 



Fig 4 Septate uterus and sagma with, blood supplj* to 
each individual portion To show reproductii e apparatus 
in center ot shng partli formed bj blood lesseh i7, 
Ltenne arterj and V , laginal artenes 


tissue vhich is most pronounced along its 
lateral border (Fig 5 B L T' )v here the xaginal 
portion of the utenne and the vagmal artenes 
trax erse the space between the lateral border 
of the X agina and the supenor layer of the 
lexator fascia (Fig 3, ill ) There is merely a 
spiderweb-hke attachment vhich umtes the 
xagma to the bladder antenorlj' and to the 
rectum postenorlj* It is possible readdj to 
separate the xagma from the bladder and 
from the rectum bx mcismg the mxoluntarj* 
muscular wall of the x-agmal tube and by 
breaking the fine areolar connection which 
binds the xmgina to the x aginal surface of the 
bladder or to the x agmal surface of the rectum 

Manj operators ignore the presence of a 
verj dehcate areolar connection between the 
rectum and the vagma, and between the 
bladder and the xagma They refer to this 
area as the rectovagmal and the x*esicox-agmal 
space because of the ease with which this area 
IS entered dunng plastic operations (Fig i 
VV andRV) 

The rectoxagmal area unlike the xesico- 
xagmal area is dixnded mto an upper four- 
fifths and a lower one-fifth by a distinct hon- 
zontal mesenteroid (Fig i, M H ) This is 
formed by the termmal portion of the middle 
haimorrhoidal artenes and x*ems together xnth 
their fibrous surrounding, as thej pass from 
the rectum to the postenor surface of the 
xagma, about 2 centimeters from the tnangu- 
lar ligament The ligamentous appearance of 
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this structure has caused it to be called the 
pillar of the rectum It has been utilized m 
operations for rcctocele wherebj the \aginai 
termination of the mesenteroid is dmded and 
reattached on the posterior wall of the \agma 
proximal to its onginal termination 

THE LATERAL OR SROAD LICABIENTS 

Stretching from the fallopian tubes proxi 
mally to the triangular ligament distally 
lateral to the uterus and the vagina there is a 
distinct plane through which the utenne and 
V aginal v essels pass to their termination (Fig 
5) The vessels are surrounded b> a thicken 
ing of the subpentoneal fibro areolar tissue 
1 inch IS much heavier extraperitoneally than 
it is intraperitoneallj That intrapentoneal 
portion which stretches from the uterus to the 
lateral pel ic wall has been called the lateral 
or broad ligament of the uterus (Fig 5 
BLU) 

\\ hile the extraperitoneal portion which is 
less accessible seems to be less familiar and 


consequently unnamed (Fig 5 BL\) the 
proximal portion of the extraperitoneal Iiga 
ment or mesenteroid has been recognized anf 
called the cardinal ligament It must be 
understood that the cardinal ligament is not a 
solitary thickened band which stretches from 
the axis of the uterus to the lateral wall of the 
pelvis but as the proximal border of a trape 
zoid h ament or mesenteroid which cxtenls 
from the axis of the uterus to the tnanguhr 
ligament and stretches from the lateral bord r 
of the vagina to the superior layer of the 
levator of the lev ator fascia Just as the broa 1 
ligament of the uterus prevents the passa e 
of the hand from the uterovesical area to tne 
uterorectal area so the lateral mesenteroid of 
the vagina (Fig 3 1/) prevents the lateral 
passage of the finger from the vesicovaginal 
area to the rectovaginal area It therebv 
prevents lateral mobilization of the vagina 
Comparing thelatcralmesenteroidof theva 
gina{Fig $ B L^ ) with the lateral ligament 

of the uterus (Fig 5 BLU) we find that the 
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latter is mucli iiider and thinner than the 
former, which is narrower and thicker due to 
the vagmal plexus with its thickened fibro- 
areolar concentration Poor fascial structure 
will cause a greater relaxation of the utenne 
portion than of the ^ agmal portion and thereb j’’ 
permit abnormal mobihty of the uterus 

SHAPE OF THE trrERHS, CERVIX, AXD VAGIXA. 

The normal uterus and the vagma are 
flattened anteropostenorly and elongated lat- 
erally The anteropostenor flattenmg of the 
\agma is not due entirety to the pressure 
from the bladder antenorly and the rectum 
postenorty, but a verj’^ important contributing 
factor IS the lateral attachment of its mesen- 
teroid to the superior layer of the levator 
fascia 

The uterus bemg likewise suspended in the 
center of a slmg formed by the broad hga- 
ments, will conform to stress and strain and 
become shghtlj wider in its lateral dimension 
and correspondmgty narrower in its antero- 
postenor dimension 

The cer\Tx, which bulges freely mto the 
vault of the vagma, has no lateral attachment 
and consequently assumes a C3dmdncal form 

RETROTORSIOX 

The broad hgament of the uterus extends 
laterallj'^ as a relativety thm structure, but in 
the region of the union of the body of the 
uterus with the vaginal \ault, vhere the uter- 
ine vessels traverse the lateral hgament, the 
structure of the broad hgament changes 
abruptly This thickemng is sometimes re- 
ferred to as the cardinal hgament and is fimc- 
tionallj' the horizontal axis of the uterus The 
lateral attachment of the utenne broad hga- 
ment, which is antenor to the long axis of the 
'agina, will throw the uterus antenorly and 
therebj cause it to be further antcA erted bj' 
abdommal pressure Normally retro^ ersion is 
pre\ ented bj' the uterosacral muscles which are 
inserted distal to its axis, the cardinal hga- 
ments, and also bj the round ligaments or 
more properK the round muscles of the uterus, 
which are inserted proximal to its axis To a 
lesser degree the utero\esical fold of pento- 
neum aids the roimd and uterosacral muscles 
m preventmg that position 


In those cases in which there is a relaxation 
of the broad hgament, due either to a lateral 
attachment which is postenor to the normal 
attachment, or to an mherent loss of elasticity 
of the structures, mtra-abdominal pressure 
max' oxmrcome the stress of the round and 
uterosacral muscles xvith the resulting retro- 
xersion of the uterus For the repair of this 
condition we hax'e been unable to transplant 
the lateral attachment of the broad hgament 
antenorty, but Dr Bissell has satisfactonty 
phcated the relaxed broad hgament m addi- 
tion to the usual shortemng procedures upon 
the round and uterosacral muscles The vsnter 
is of the opimon that of aU other operatixe 
procedures, the method descnbed bj' Simpson 
for the cure of retrox'ersion is perhaps the next 
satisfactorj’^ Howex’-er, it does not utilize the 
uterosacral muscles nor the lateral attach- 
ments of the uterus, but the roimd muscles 
are at least restored in their normal anatomi- 
cal position 

PROLAPSE 

The anatomical difference between the 
broad hgament of the uterus and the corre- 
sponding mesenteroid of the xagina would 
lead one to assume that a subnormal fascial 
tissue would cause a greater degree of relaxa- 
tion m the thm uterme portion than m the 
thick, narrow, x agmal portion Consequent!}'’ 
a prolapse of the x'agina is a relatixel} rare 
condition, while a prolapse of the uterus is 
comparatix ely frequent The relaxation per- 
imts a retrox ersion w hich later descends, espe- 
cially in those cases m which the cardinal 
ligament is attached to the x ault of the x a- 
gina, rather than to the uterox agmal area 
The normal attachment of the cardmal hga- 
ment to the uterox agmal area may account 
for the few cases of prolapse compared to the 
many cases of retrox ersion, but m a decade 
or more the cardmal hgament may relax suf- 
ficiently to permit a prolapse of the retro- 
X erted uterus 

For the early case of prolapse, operation For 
retrox'ersion together xvith a tightenmg of car- 
dmal ligaments, as descnbed by Alexandroff 
may sutuce ’ 

HXSTERECTOXn. 

^^"henex er the uterus and the cerx'ix are re- 
moxed and the xault of the xagina is closed 
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an(oropostenorl> «e note reZatiicI} fre 
quentlv seseral months following the opera 
ti\ e procedure that there is a slight rdaiation 
of the nenly constructed lault of the va ina 
Bj approximating the medial attachments of 
the lateral ligaments in the midlme which re 
suits from a lateral to lateral closure of the 
\ault of the \agina a tenser sling will be 
formed which may be sufficient to prevent a 
prolapse of the vault of the V3«nna m those 
cases which are prone to a general fasctal re 
laxation Dr Kennedj has utilized this me 
chanical pnnaple in his report of a senes of 
total hv sterectomies Other than for ease in 
peritonealization the attachment of the di 
vidcd round muscles to the vault of the vagma 
IS unnecessary because the lateral ligament 
of the vagina is a much more effiaent support 
in preventing prolapse than the thin strand 
of round muscle 

In closing the vault of the vagina followint 
a vaginal hystercctom} the approTiraation of 
the cardinal ligaments m the midime by a 
side to side closure will construct a deeper 
and more anatomical condition of the vagina 
than will result from procedures m which the 
cardinal lig^aments are not approximated me 
dially 

C\&TOCELE 

That portion of the female reproductive 
system known as the vagina resembles the 
proximal portions of the gemtal system in that 
It IS composed chiefly of involuntary muscular 
fibers together with fibrous ti sue and like the 
proximal portion it is surrounded by a fibro 
areolar layer of tissue which is heavnesl later 
ally where it aids m the formation of the 
\ aginal mesenteroid w hile anteriorly and pos 
tenorl) the covering of fibro areolar tissue is 
almost negligible To repair the so called 
cystoccle which is probabfy a refaxation of 
the anterior wall of the vagina rather than a 
distinct laceration of it the repair is directed 
to the wall of the vagina which like in the 
gastro intestinal tract is composed of an inner 
circular and an outer longitudinal layer of 
inv oluntary muscular fibers and not to a defi 
nite fascial layer which lies penphera! to the 
muscular lay er such as urrounds voluntary 
muscle There is however the thin fibro 
areolar layer which surrounds involuntary 


muscle but as such it can not effectively be 
used alone in the cure of cystocele 

SECTOCEtE 

The postenor wall of the vagina liLe the 
anterior wall is composed of a muscular wall 
nhu-h IS surrounded by a thin layer of fibro 
areolar tissue Posteriorly and latetilj the 
rectum is surrounded by a heavy layer of 
fibro areolar tissue m which (here is a lar^e 
deposit of fat but antenorly the fibro areolar 
layer is attenuated and corresponds to the 
oovenng on the postenor waif of the vainna. 
A delicate areolar tissue connects these op- 
posing coverings but readily permits irobili 
eation of (he vagma from the rectum ercept 
at the junction of the upper four fifths with 
the lower one-fifth where there i the usual 
thickening around the rapnal branches of lie 
middle hemorrhoidal vessels as they pa« 
from the anterior surface of the rectum to the 
postenor surface of the vagina The tenn 
hwnorrhoidaJ mesenteroid of the v a«nna nay 
be applied to this structure which is utili ed 
by Hard in his operation for rectopesy 
whereby the vaginal attachment of the mesen 
teroid IS dmded and transplanted proximal to 
its normal position 

PEMNEOmtAPnV 

No plastic repair is complete without m 
eluding the penneal body which is composed 
of a voluntary muscle ensheathed by a very 
definite fascial layer iNot only does the d«p 
triangular muscle together with the superficut 
and deep layers of the triangular liimment 
enter into the formation of the penneal body 
but there are also a few fibers from the lev a(or 
am which branch medially from the pubo 
coccygeus together with the voluntary fascial 
covering them which aid m the fonnsfionof 
the conglomerate iibromuscular body In ^ 
nullipara the pubococcygeus can be felt as a 
very definite pillar lateral to the va-nna about 
3 centimeters from the hymen but of tms 
heavy bundle only a fev fibers enter into the 
penneal body To debberately draw thepubo 
O) cygeus into the penneal body is unanatom 
ical but it may improv c the tone of the levator 
muscle The tightening of the trian-mlarjiga 
ment indirectly increases the tone of the lat 


DA\TES ABDOMINAL AND PEL\'IC FASCIAS SURGICAL APPLICATIONS 503 


eral mesenteroid of the ^agma by fixing its 
distal and medial extremity Indirectly by 
repamng the antenor and postenor walls of 
the vagina and the lacerated or relaxed peri- 
neum, one not only improves the cj'-stocele, 
the rectocele, or the relaxed permeum but the 
general tone of the peKnc outlet is mcreased, 
due to the tightemng of the relaxed lateral 
mesenteroid of the vagma which extends from 
the lateral wall of the vagina to the superior 
layer of the le\ator fascia wnth which it is 
intimately connected 

CERiaCAL REPAIR 

To amputate the vaginal portion of the 
cervix should not be a dangerous procedure 
unless the amputation is so high as to expose 
the lateral attachment of the uterus and there- 
bv damage one or more of its contamed blood 
vessels Sturmdorf m making a cervncal cuff 
IS certam that the mobilization is done anteri- 
orly and postenorly and not laterally, where 
danger is encountered 

In postpartum exammations of the cer\Tx 
for a possible laceration, traction on the ante- 
nor and the postenor hps of the cennx will 
add to the already greatlj’’ distorted condition, 
because traction is made on the most elastic 
portion which is not efficiently transmitted to 
the body of the uterus Traction laterally, 
however, will be more effiaent due to the 
attachment of the broad ligament of the 
uterus 

POSTPXRTUII mEMOERHAGE 
In all postpartum mspections for haemor- 
rhage, the sulcus of the vagina must not be 
overlooked, particularly smce it is the least 
elastic portion of the vagma, and connects with 
the vagmal plexus contamed m the lateral 
mesenteroid 

smniARX 

1 Two systems of fascia are found m the 
abdominal and pehnc regions, the one a thick 
fibrous sheet w hich ensheathes v oluntarj mus- 
cle and the other a fibro-areolar layer which 
Surrounds involuntary muscle and organs 

2 Organs and structures related to the 
skin develop in the subcutaneous layer, while 
organs and structures related to the abdomi- 
nal and pelvnc cavities develop in the sub- 
pentoneal layer 


3 Areas subjected to pressure by disten- 
tion of the organ or structure are protected 
by an mcreased deposit of adipose tissue m 
the areolar lay'er 

4 Vessels trav ersmg the fibro-areolar lay er 
are surrounded by' an increase of the fibrous 
tissue 

5 The mesenteroid to each muellenan 
duct forms the lateral support of the adult 
uterus and v agina 

6 The V agma like the rectum is a muscu- 
lar tube composed of an mner circular and an 
outer longitudmal lay er of inv oluntary mus- 
cular fibers It is covered by fibro-areolar 
tissue 

7 A dehcate areolar tissue connects the 
vagma to the bladder and to the rectum, ex- 
cept m the region of the hiemorrhoidal mes- 
enteroid of the V agma 

8 The lateral hgament of the uterus is 
thmner and wider than the corresponding lat- 
eral hgament or mesenteroid of the v agma 

9 The lateral mesenteroid of the vagma 
IS a trapezoid support formed by the v agmal 
portion of the utenne and the vagmal v essels 
as they trav'crse the fibro-areolar tissue lateral 
to the vagma 

10 The anteroposterior flattening of the 
uterus and the vmgma is due to the lateral 
attachments 

11 The cyhndncal shape of the cervix is 
due to the absence of a lateral attachment, 
and the preponderance of circular fibers 

12 The round and uterosacral ligaments 
are fibromuscular bundles m which the mus- 
cular tissue predommates 

13 Side-to-side closure of the v agmal v ault 
foUowmg complete hy sterectomy’- will mcrease 
the efficiency' of the lateral attachments 

14 Plastic operations mcrease the general 
pelvac tone by mcreasmg the tone of the lat- 
eral mesenteroid of the v'agma 

15 The passage of the middle hemorrhoi- 
dal vessels from the antenor surface of the 
rectum to the postenor wall of the vagma 
forms a distmct mesenteroid which divades the 
rectovaginal area into a proximal four-fifths 
and a low er one-fifth 

16 Postpartum cervical mspections are fa- 
cihtated by traction which is placed laterally 
rather than antenorly and postenorly 
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laceration of the ^ aginal plexus 
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THE RETROPERITONEAL SYNDROME AND THE RELATION 
BETWTEEN KIDNEY AND GASTRO-INTESTINAL REFLEXES 

LOraS TIXIER, L\on, Fr^ce 

Professo’* of the Surgical CUnic of L>on 
AXD 

CHARLES CLAVEL, L\on France 

Ouef of the Sm:gicul Clinic of L>on 


E \ERY surgeon, at least once m his 
career, has had this expenence a 
patient comes to him ivith abdommal 
pam v.ith vomitmg, distention, arrest of 
feces, and gas The diagnosis of intestinal 
ocdusion or pentomtis seems to be beyond 
question, although the cause of the ileus or 
pentomtis is not very eindent Emergency 
operabon seems to be necessary and when per- 
formed shows no hqmd m the abdomen, the 
intesbne dilated m some places and m others 
contracted and filiform, the appendix, stom- 
ach, duodenum, and pelvic organs apparently 
normal Operation is performed and often the 
patient recovers, as if the operation had put a 
stop to the spasm or paralysis of the mtestme 
We believe that some of these intestmal 
occlusions which are seemmgly without cause, 
may be due to disease of the kidneys or to a 
pathological irntation of the postenor panetal 
pentoneum One of us m 1897 noticed that 
an irritation of the panetal pentoneum may 
cause a senes of reflexes which produce what 
is called “ abdommal shock” or “pentomsm ” 
It, therefore, seemed probable to us that re- 
flexes of the same kind might onginate m the 
kidney or penrenal region 
The obserx ation of numerous clmical cases 
confirmed this hypothesis For some time past 
It has been knoi\-n that a nephntic cohc may 
manifest itself by abdommal and pentoneal 
phenomena intense enough to suggest ileus 
(Sternberg, Stewart, Qu6nu) In Ae htera- 
ture several cases are reported m which the 
patients were operated upon for a suspected 
occlusion but operation did not show the 
cause of the distress Some hours later, how- 
e\er, these patients passed small ureteral 
calculi and at the same time had bowel mox e- 
ments 

Y e hax e also noticed in some patients with 
h} dronephrosis that the condition w as mani- 


fested only by an acute abdormnal syndrome 
without urmary s>Tnptoms We reported 
some such cases m 1909 m (Maire's thesis 
Several authors have since discussed this sub- 
ject, Samuels, Kem, and McGlaimon haxnng 
reported cases of bydronepbiosis with gastro- 
intestinal symptoms 

One of us has collected a number of cases 
not only of kidney bthiasis and hydroneph- 
rosis but also of other surgical diseases of 
the kidney, such as tuberculosis, tumor, poly- 
cj'^stic kidney, and pyonephrosis in which the 
conditions were manifested only by an ab- 
dommal sjmdrome with no urmaiy sjTnptoms 
whatever 

Certam penrenal affections may also cause 
an acute abdoimnal syndrome Extrapen- 
toneal rupture of a hydronephrosis (x on Saar) , 
spontaneous penrenal haemorrhage (Grasman, 
Greco, etc), and begmmng pennephntic 
phlegmon (Tixier) often resemble intestmal 
occlusion or pentomtis Frequently patients 
mth these conditions have been operated upon 
on a diagnosis of acute appendiatis 

FoUowmg traumatism, an effusion of blood 
under the postenor panetal pentoneum (re- 
tropentoneal effusion) sometimes causes a 
syndrome simulatmg pentomtis or mtestmal 
occlusion the following is a resume of a char- 
actenstic case of that kind (Tixier) 

A woman, aged 2S jears, was in an automobile 
acadent on December 12, 1927, at half past nine 
o’clock Seen some hours later she showed signs of 
xnolent dorsolumbar contusion Her abdomen was 
distended, she xomited twice There was no sign 
of fracture of the spmal column or of the peUis 
Roentgenograms of the pehis and of the lumbo- 
pcral spmal column w ere negatii e The absence of 
lumbo-abdormnal contracture and the pulse of So 
argued agamst the hi^pothesis of rupture of an ab- 
dominal organ The next daj the abdominal simp- 
toms were worse, the patient was agitated, xomited 
bile, her pulse rose to roo, there was intense meteor- 
ism A median laparotom> was made The b\er 
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laceration of the \a‘nnal plexus 
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Stimulus 
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Stimulus 



Pindimg of kidne> 

Tig 3 Tracing of the e-cpenment shown m Figure i Each sumulus of thehidnev reraon 
caused an inmbiUon of contractions of the colon ® 
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PATnoCEVEblS 

From this instance it seems probable that 
an irnlatian of the Jadney by a caiculus or by 
a hj dronephro is or the sudden strelcbing of 
the posterior parietal peritoneum by an effu 
Sion of blood urine or pus may tau c a con 
tracture or paralysis of the inte tine nluch 
clinically simulates an ileus or peritonitis with 
out there being any intra abdominal or in 
testiral lesion How i this to be explained? 
It s ems lo ncal to suppose that the condition 
may be caused by motororinhibitory refleres 
of theiitestin the point of origin of nbichis 
m the sensory ner\es of the kidney the ureter 
or the listener parietal peritoneum 


F g Graph! gi trat / t ma h to w i 
dnogtiaUu fthkdny E iipl rat ry raps b 
latrod ed t th t tna h by m ms f trsophiKil 
sotuui (traaag gsstn co tra u ) R Lombot my/ 
tunut t f th kick y 

As a matter of fact it has been sboinj by dis 
section that many anastomoses caist between 
the renal plexus and the superior and infenor 
mesenteric plexuses Wehaxe therefore tned 
to show the presence of reflexes from the kid 
ney to the dioCstixe tract which follow the 
route of these anastomoses 

/ Eject of Tttropmtoneai tnjeclioHS Guinea 
pigs were used for these first experunents 
Rapid infections of physiological salt solution 
at JO degrees were made behind the posterior 
parietal pentoneum In a lew minutes the 
peritoneal cavity was opened through a large 
inasion and the intestine was carefully ex 
amined throughout its length 

In several guinea pi^s special changes were 
found somese mentswereverymuchdilated 
and congested as if affected wnth vasodilata 
tion and paraly sis the intermediate segments 
were pale contracted and filiform In a 
control piinea pig that had not been given an 
injection only the penstaluc movements of 
the intestine as it came m contact with the air 
V ere noted (the animal should notbeanxslhe 
lized or handled too roughly for asphyxn 
causes peristaltic movements) IVe beleie 
that there is a relation between the renal and 
digestive reflexes m patients inth the retro 
peritoneal syndrome 

/> Jluence of renal and perirenal jhwafi 
on gasl 0 tnlesUnal motility In order to v enfy 
the infiueoce on the movement of the stom 
ach and intestine of stimuli of the kidney of 
the mucous membrane of the pelv^s and of tw 
prerwiaJ pentoneum cxperuaentsivexccained 
out on dog Tracings of the contractility of 
the digestive tract were registered by means 
of an exploratory ampoule filed vith warm 
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water placed in the stomach or intestine and 
connected mth a hlarey’s kymograph (Figs 
I and 2) The tracings show the effect of renal 
stunuli on the motility of the intestine (Figs 
3 and 4) 

From the results of these experiments and 
from chnical obserimtions w e ha\ e been able 
to collect, we behei e that w e are safe in saj mg 
that there are kidney reflexes which affect the 
gastro-intestinal tract These reflexes maj' 
explain the cunous abdoimnal syndromes 
sometimes found in the presence of kidney 
disease and would explam the pathogenesis 
of what we haxe called the retropentoneal 
simdrome 

PHXSIO-PXTHOLOGICXL COXCEPTIOX OF THE 

rexo-digestiit: eefle'xes 

In the light of these anatomical and expen- 
mental data, theones may be e\ oh ed w hich 
may be found useful both in clinical and opera- 
tue ways Let us take up successnely the 
point of ongm, and the center and centnfugal 
routes of these reflexes 
Point of origin of the reflexes Stimulation 
of the pyelo-ureteral mucous membrane may 
be caused by a calculus, a blood clot, or a 
lump of pus 

Stimulation of the pelvic ner\e terminals 
bj distention is brought about by congenital 
or calculous hydronephrosis, etc and occurs 
m the course of ureteral reflexes 
In the presence of tuberculosis and tumors 
of the kidney, stimulation of the kidney sub- 
stance bj' a pus focus or haemorrhage under 
tension, is seen Reflex phenomena are not 
produced unless lesions of this kind are 
juxtacortical 

In operations for floating kidnej , particu- 
lar!} in nephropex}" when the kidney is not 
entirel} freed from adhesions, traction is 
brought about on the fibers of the renal plexus 
and indirectl} on the solar plexus A perirenal 
h-cmorrhage causes distention and laceration 
of these nen e fibers or the solar plexus itself 
ma\ be affected 

Traction on the prerenal pentoneum or its 
direct stimulation maj be produced b} peri- 
nephntic phlegmons or hamatomata or by a 
hemorrhage which suddenlj distends a tumor 
or a polj cj'stic kidnej 


Centers and points of reflection The solar 
plexus seems to be the usual center of reflec- 
tion The phenomena seen clinicall} are x er>’^ 
much like the s} ndromes of solar stimulation 
and paralysis described m 1853 by Claude 
Bernard and more recently studied b} Laignel- 
Laxastme, Glockner Exner and Jaeger, and 
others 

There are perhaps reflexes with a shorter 
circuit which pass through the renal ganglia 
and the infenor mesentenc ganglion, but 
there are certainly reflexes which have a longer 
circuit ansing m different segments of the 
cord According to Kappis and Gmo Pien, 
the twelfth dorsal and first dorsal lumbar 
segments correspond to the kidneys 

An important question nses here the dif- 
ferent imtations discussed are produced verj' 
frequently but the centers do not always re- 
spond to them Reno-digestu e reflexes are not 
very frequently seen It seems to us that 
sex eral conditions are necessarj to make these 
reflexes exndent 

1 Necessity for summation of the irrita- 
tions Expenmentall} an isolated renal stimu- 
lus does not always cause a response on the 
part of the digestix e organs Alore constant 
more intense, and more durable effects are 
obtained by tlie summation of stimuli of dif- 
ferent natures For instance, when cortical 
stimulation of the kidney has failed a com- 
bination of this stimulus with shght traction 
on the pedicle of the kidnex or a distention of 
the pelx IS and ureter is often effectixm 

Clinically the same thing is true, and the 
renal affections which bring about digestix e 
reflexes alw ays do so by a complex mechanism 
Lithiasis IS alwajs associated with pelxnc dis- 
tention and traumatism of the mucous mem- 
brane of the pelx-is bj the calculus, hjdro- 
nephrosis is associated wnth distention of the 
pelxns and traction on the prerenal perito- 
neum, in perirenal haemorrhage the direct 
stimulus of the nerx e plexus is associated wnth 
distention of the pentoneum by the blood 
effusion 

2 Indixndual predisposition It is true 
that certain indixnduals are predisposed to 
reno-digestix e reflexes MTule tlus predisposi- 
tion has been attnbuted to x agosympathetic 
disequilibnum, this explanation is as x et onlx 
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PATHOLOGICAL STUDIES ON INJECTED VARICOSE VEINS' 

^ H LtJFKIX, D , ^N-D H O McPHEETERS, it D , F A. C S , iIiN-XE.\P0Lis, itiWESOTX 


T he injection treatment of vancose 
veins of the extremities is based upon 
the theorj’^ that the injected substance 
injures the vascular endothelium and causes 
the formation of a thrombus at the site of 
injuT)" The thrombus is beheved to close the 
lumen of the ^essel completel> and nhen it 
becomes organized the \essel is entirely 
obliterated In spite of a rather extensive 
literature upon the results of this method of 
treabng vances, considerable uncertamty ex- 
ists as to the exact nature and extent of the 
processes invohed The theorj,’^ as usually 
stated does not explain the mde i anations m 
the extent to which a vessel may be occluded 
bj a smgle injection of a relatu ely mild solu- 
tion It does not explain the diSerence m the 
consistence of the occluding mass in various 
portions of the same mjected veins, nor does 
it explain the partially successful treatments 
and the recurrences The present mvestiga- 
tion was undertaken mth the hope that care- 
ful microscopic exanunation of treated veins 
might throw some light upon these rather 
perplexmg quesbons 

Relatuely few m\estigators have studied 
microscopically the changes that take place in 
artificial!} thrombosed i ancose % eins Bazelis 
found that 24 hours after the injecbon of i 
cubic centimeter of mercuiv bmiodide, the 
endothelium was swollen and partially sepa- 
rated from the vessel wall No clot or thrombus 
was present, no leucocytic infiltration had 
occurred At 4S hours, proliferation of endo- 
thelial cells had occurred to such an extent 
that the lining membrane w as unrecognizable 
Dbnn had been deposited on the vessel w all 
V 72 hours a clot had entirely obliterated the 
lumen Regard studied the veins of dogs and 
rabbits i to 4 da} s after the injection of im- 
tating fluids He found that the ^essel wall 
became oedematous After the first da} the 
endothelium was detached from the %essel 
"all Fibnn then collected on the wall, and 
after the third da} the lumen w as obliterated 
b} a thrombus Sicard and Gaugier stated 


that in the first stages the endothehum be- 
came hvpertrophied In the second stage 
fibnn collected o\er the whole injured area 
Upon this basis a clot formed firmly adherent 
to the vessel wall 

Meisen found that 2 hours after the injec- 
tion of a 40 per cent sodium sahc} late solution 
mto the median vein of a horse, the endo- 
thelium w as grevnsh for a distance of 6 inches 
from the pomt of injection hlicroscopicalh 
red corpuscles w ere adherent to an apparentl} 
normal endothelium, occasionally m large 
masses, but mostl} as a contmuous lining 
gradually becoming palisade rows of ervdhro- 
cytes Twenty-four hours after the injection 
of a 30 per cent solution, a thrombus was 
formed so firmly adherent that force was 
needed to remove it with a knife hlicro- 
scopically, the large thrombus was nearly 
filling the lumen, and so closel} attached to 
the V essel wall that no intima w as to be seen 
The advmntitia showed an intense inflamma- 
tor}' reaction With sodium citrate similar 
results were obtained, but the intravascular 
phenomena w ere less marked w hile the extra- 
vascular changes were more marked Organ- 
ization w as noted on the sixth da} 

Doerflel studied the ear veins of rabbits 
after injections of 30 per cent sodium chlonde 
and 50 per cent grape sugar He came to the 
conclusion that the successful action of these 
substances rested upon their stimulation of the 
intima into an extremel} vngorous state of 
prohteration, within and upon the resulting 
meshwork of which a coagulation thrombus 
developed Wolf injected the ear vems of 
rabbits with i per cent solutions ol bichlonde 
of mercur} He found that m the earl} stages 
the thrombus fiUmg the lumen was clearh 
attached to the v essel wall at a pomt where 
the intima had become detached The intima 
was found embedded m the thrombus thus 
guaranteemg firm fixation of the mass The 
loosemng of the mtima did not occur through- 
out the whole vein, but onl} at separate 
points At 2 da} s the abov e process had so 


■ rcn, .h. Vanco . V.. a^>c U. ^ Ho^p.CI of Pathoio; 



510 


SURGER\ GINECOLOGY AND OBSTETRICS 


a hypothesis noi\e\er m se\eral patients nerves— the pneumogastric and particuhrK 
recurrent accidents of diflerent kinds have the sympathetic The /act that these ncr\fs 
beennoted forcxample in patients who have areaffected is easily vcnfed in the presenceof 
had nephritic colic associated with intestinal nephritic colic forevample there arechan es 
occlusion reflev ileus occurred after an opera m the pulse blood pressure vasomotor di 
tion on the kidney turbances etc (Pal Potain P Franck Pai! 

3 Sensitization of the nerve centers by an lard) 
infection or intoxication Experimentally an From the point of view of their gastro in 
injection of pilocarpm greatly increases them testinal effects these renal reflexes may be 
tensity of the kidney reflexes to gastro classified according to the organ in which they 
intestinal tract and lowers the threshold of predominate 

stimulation necessary to brin them about i Reno gastric reflexes They are motor 
Atropin and nicotine generally have theoppo secretory and vasomotor Sometimes they 
site effect It is permissible to believe that a are phenomena of stimulation sometimes of 
pre existing intoxication or infection acting inhibition The pyloric sphincter i particu 
on the solar plexus may change its reflex ca larly sensitive to these stimuli Carnot Satre 
pacity and produce reflexes which without among others have venfied this expenmen 
that would not have become manifest We tally 

believe that urmmia even if slight frequently 2 Reno intestinal reflexes Some reflexes 
plays this part of sensitizer attacks of transi are secretory and vasomotor others motor 
tory urtcmia m the course of kidney disease Sometimes spasm is produced sometimes 
and after operation are now well known they paralysis The large intestine is particularly 
may produce an intense effect on the nervous sensitive to these reflexes the rectum may 
system These hypotheses require further be the siteof similar phenomena particularh 
research in the course of violent ureteral irritation 

Ctnlrtjugal routes of Muey rejtexes to gaslro (Loeper) 
tnlestinal tract These reflexes may reach the 3 Peritonism of renal origin These dif 
cerebrospinal nervous system and produce ferent reno intestinal reflexes may be asso 
pain which is localized by the patient m the mated vnth each other or combined with car 
skin zone which is the projection of these diac respiratory or vasomotor 
nerve (referred pam) Head carefully studied cause a group of symptoms re cmbling those 
this pain projection on the wall of the abdo of peritonitis The clinical picture is then 
men m the course of the attacks of pain in made up of pain contracture of the v all 

kidney disease nnd e tablished both their distention vomiting arrest of fTccs and gas 
topography and their probable mechanism and rapid pulse without fever 
This pun is as ociated with muscle contrac This in our opinion is the pathogenesis ot 
tion and may simulate an acute abdominal the retroperitoneal syn home 
disturbance that is why we consider it in con 

nection with renodigcstive reflexes F th bbl g phy th ^ ^ ih 

But the centrifugal route of the true reno ^ „ S rg ID fth Kd y Ly t. m gi 
gastrointestinal reflexes is the vegetative 9 9 p s 6 fig 6 
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pjcf j Fi© 2 3 

F.g I Se^ere mtimal injury underljmg laminated Tuentj four hours after injection of a 75 P^r cent solution 
thrombus Trventjfour hours after the injection of „^ 3 ^ed intima at a pomt 

“rig"? Seiere intimal injurj underlying simple clot 4 centimeters from the section shown m Figure 2 

bj the examination of segments from the m x anous portions of the same x essel In one 
^ ancose saphenous veins of six patients pre- section the changes might be mar e , w e a 
seating themselves for treatment at the van- centimeter or tvo istant oiJ} an occasional 
cose X ein chnic of the ^Iinneapolis General leucocj te could be found The reaction m e 
Hospital The specimens were removed 24 to media was exactly similar The leucocytes 
48 hours after the injection of urethane, or here xs ere found scattered between tlm muscle 
Strong sugar or salt solutions At the time of fibers and much elongated in shape Here also 
removal all of these were filled by a solid there was no reaction of such sevent} as to 
mass which x aried somev hat in firmness m suggest ex^n earlj abscess formation As in 
different portions of the single specimens the adx entitia, there x\ ere frequentlx segments 
Immediately after remox'al accurate outhne in which the media was almost free from leu- 
draiimgs Mere made to the exact size, and the cocjtes, while an adjacent or neighbormg 
specimens vere fixed in 10 per cent formalin section showed fairly dense infiltration MTiere 
With a sharp razor, I miUuneter sections were the reaction was most intense, the muscle 
taken at mterxmls of 2 to 4 millimeters through fibers frequentlx seemed stretched apart, as if 
the vhole length of the specraien These by oedema In general these mflammatorx 
blocks xs ere numbered senallx sectioned, changes were most sex ere in the region of the 
mounted stained xxnth hmmatoxj-hn and eosin, x essel filled bj deposition thrombus, and were 
and studied seriallj unusual m those portions xxhere clot filled the 

Changes m the lessel uall Evidences of lumen Hoxxexer occasional!} the most in- 
acute inflammation xx ere found in all of these tense reaction xx as m a segment filled onlx bx 
xessels The adxentitia inxmnablj contained clot, xxhere the mtima was still intact 
scattered infiltrations of polymorphonuclear Likexxnse, the changes m the endothehum 
and mononuclear leucoextes In none xxas differed considerablj in different portions of 
necrosis noted, and in none xx ere the accumu- the same x essel In each specimen the fol- 
iations so dense as to suggest abscess forma- loxxTng x ariations in the state of the endothe- 
tion Rarelx xxere more than 50 or 60 leuco- hum xxere noted (i) In some portions xxhere 
extes seen under one high poxxer field The the deposition thrombus xxas adherent the 
intensitx of this reaction xmried considerablj endothehum xxas unrecognizable (Fig i) 
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extended that the ^hole tntima was necrotic 
No endothelium could be seen but at the 
margin of the lumen were large numbers of 
nuclear fragments There were numerous 
clefts and depressions m the inner portion of 
the \essel wall and thrombus filled these 
spaces thus further immobilizing the occlud 
mg mass At 5 to 7 da>s leuco<5tic infiltra 
tions of the \essel wall were noted and in 
creased numbers of polymorphonuclear leu 
coc>tes and lymphocytes were found in the 
thrombus In the eighth and ninth da> speci 
mens organization was beginning After a 
month organization was complete 
Schwarz and Ratschow found that 24 hours 
after the injection of a 50 or 60 per cent solu 
tion of calorose into the ear \em of a rabbit 
disintegration of the intima began and that a 
fine network of fibrin containing erythrocytes 
filled the lumen Follomng this necrosis of 
the endothelial cells progressed and the fibnn 
network became denser Evidences of exuda 
live inflammation were seen in the vessel 
wall and these changes reached their maxi 
mum on the fourth day at which time a well 
stratified thrombus had de\ eloped In j to 4 
w ceks the vessel could scarcely be recognized 
Binet and Verne studied the ear veins of 
rabbits after injection of 30 per cent solutions 
of sodium sa!ic>late and found that the endo 
thelial cells became h> pertrophic assuming the 
form of undifferentiated me enchyme These 
elements then took part in organizing dot 
Kern and Angle caused thrombosis of the 
jugular \ein in dogs bj injection of jo to 30 
per cent sodium chloride solution in small 
doses (0 iz to 05 cubic centimeter) The 
specimens remo\ed at 48 hours showed a very 
firm thrombus that was not easil> dislodged 
The vein wall was infiltrated by leucocytes 
and no endothelial cells were seen After i 
week a firm thrombus occluded the distal 
egment The thrombus was half red and half 
white and tapenng Plasma cells were begin 
ning to grow into the thrombus \ftcr 2 
weeks the thrombus 1 as about two third 
organized In none of the 28 dogs used for the 
expCTiments did evidence of embolism or in 
farction of the lungs develop 

Howard Jackson and Mahon have recently 
desenbed the histological findings in a larger 


senes of injected veins than had hitherto been 
reported Thirteen separate veins were ei 
ammed from 24 hours to 10 months after 
injection Proliferation of endothelial cel! 
into the thrombus was found at 72 hours and 
o^anization was distinct at 9 days Cora 
plete organization and fibrosis Kid occurred at 
9 months 

It IS to be noted that m most of the c ob- 
servations the word clot and thrombus are 
used synonymously A deposition thrombus 
is a solid mass formed in a vessel (hrou h 
which blood is flowing and is composed of 
the solid elements of the blood with or 
without fibnn A moving stream of blood 
IS essential to its formation Coagulation 
thrombus however is formed from staimant 
blood and may occur at any time that the 
conditions necessary to produce coanilation 
are present It is nothin®' more than an ante 
mortem clot It is composed almost entir ly 
of erythrocytes held together by an inter 
laang network of delicate strand of tibnn 
Platelets are very inconspicuous anl never 
occur m large masses Leucocytes are present 
in no greater numbers than in the circulatin 
blood and occur singly well distnbuted 
among the erythrocytes The deposition 
thrombus has a characteristic microscopical 
appearance due to its manner of develop* 
ment All deposition thrombi contain the 
separate solid elements of the blood in more 
or less distinct aggregations Closely packed 
together are laminations composed of red cell 
masses platelet masses leucoevtes andfbnn 
These elements may vary considerably m the 
proportion they occupy of the whole If 
leucocyte platelets or fibrin predominate 
the structure is a white thrombus If 
cytes predominate the mass is called a red 
thrombus Factors predisposing to thrombus 
formation are slowing of the blood stream m 
creased coagulability of the bloo 1 and rou h 
emng of the mtima of the vessel Since in a 
varicose vein the blood flows cry slov h 
thrombosis should be obtained easily by m 
junng the ascular endothelium 
METHOD OF STUDV 

The early changes produced in vanrose 

einsby the njection treatment were studiel 
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Fig j left Segment of a ^em 605 da>s after artificial 
thrombosis Fibrous tissue completely obbterates the 
lumen The small spaces in the central portions represent 
dilated capillanes, and are probahlj remnants of those 
which toot, part m the process of organization Xote the 
presen ation of the media 

Fig 7 Specimen removed 760 da>s after injection In 

clotting substances, a clot ttill probably ne\ er 
extend into the deep veins of the leg or beyond 
the saphenofemoral junction so long as the 
circulation in these vessels is competent 
The essential facts concerning the det elop- 
ment and structure of thrombi have been 
known for y ears, but they seem to hat e been 
overlooked by wnters on the injection treat- 
ment of varicose veins As early as 1899 
Welch stated that the first stage is a white or 
accumulation thrombus, while the completed 
thrombus is a coagulum In venous throm- 
boses he noted that after the white thrombus 
has become occluding, the column of blood to 
the nearest branch or confluence is brought to 
a standstill and forms a red (coagulation) 
thrombus Aschoff speaks of the pnmar>, 
laminated portion as a deposition thrombus 
and states that this blends mto and becomes 
continuous with the more extensive red 
portion or coagulation thrombus 

ORGANIZATION 

The progress of organization was followed 
bj the examination of segments of vancose 
^ems removed from 44 additional patients 
treated in the vancose vein chmc of the 
Alinneapohs General Hospital The segments 
vere removed 4 dajs to 760 dajs after 



this portion of the \ essel obliteration has probablj taken 
place bj tw 0 separate processes At the nght the lumen is 
filled b> h> alinized fibrous tissue contaming traces of blood 
pigment At tbe left there has been a tremendous hvper 
plasia of the mtima, probabh into an emptv “cleft” or an 
area of softened blood clot The thickened intima contains 
no blood pigment 

injection The specimens used for this pur- 
pose were aU obtained from the medial as- 
pect of the thigh a few centimeters abov'e 
the knee, and special effort was made to re- 
move the segments onI> from vmins which 
were approximately i centimeter m diameter 
at the time treatment was given In these 
vessels organization was found to begin with 
penetrations of fibroblasts and capillaries into 
the thrombus on the fifth day after injection 
On the fortv -seventh da\ these proliferating 



^ vem removed 760 davs after in 

jccUon The narrower porUons were completelv occluded 
bj hyahmzed fibrous tissue The dilated portion contained 
a seminuid chocolate colored mass of h'emolized blood 
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(2) Occasionafh if there was onI> clotthecn 
dothelium wasdestro>ed (Fig 2) (3)Iitother 
portions normal endothelium was found to 
underlie true thrombus It would seem that to 
develop a deposition thrombus the endo 
thelium must be injured but that thrombus 
does not niccssarilj dev elop upon all injured 
endothelium It seems furtf er that thrombus 
may it least extend itself over areas of normal 
endothelium 

Gross sirudii e of the thro ? bi s The ob 
scrvaiions on the occluding mas \ ere largely 
to Ictcrmm vheth r the material consi ted 
of clot or of lepo ition thrombus By shad 
mg in the outline Irawing of the ycin the 
portions foun 1 in the cross sections to con 
tain depo ition thrombus a fairly accurate 
repre entation 1 oblainc I of th whole mass 
which fils the cs cHFig 4) These drawi 
ncccs'iarily !o not rej resent the structure of 
the mass m <1 tail since Jepth cannot be 
shown yet we are convinc^ that m all 
essentials the mass 1 as represented In the 


absence of true laminations as m the terminal 
portions of the thrombus masses of fibnn 
were ronsidered as representin depo mon 
thrombus It has been obseneil repeatedly 
that the fibnn of a rapidly formed clot occurs 
in irregular filaments and delicate strin! 
that form a mesh or network m \ hich ihi 
erythrocytes are entangled 
As may be seen m the accompanying dii 
grams tach vein had been occluded in exicth 
the same manner The lumen in each speci 
men was completely filled by a solid mass of 
blood but of this mas onlv a portion con 
sisted of deposition thrombus The remainder 
was formed of simple blood clot The d 
position thrombus representei about one 
third of the occluding mass and only a lery 
small portion of this completelv fill'd the 
lumen This finding is m entire accord ith 
the theory of thrombus fcrmation and with 
the modern coagulation theory 

siEauMSM or occlcsion 
It IS V ell known that injurel ti uc» an! 
platelets liberate a substance tissue extract 
(Mill tissue fibnno cn) 1 hich i capable of 
precipitating f brin from normal bloo 1 plasma 
It IS equally well known that m the for 
roation of f bnn a substance (thrombin) is 
elaborated \ hjch is able to induce coagulation 
of norma! plasma Occlusion of the mjectel 
varicose vein begins \ ith injury of the intima 
bv the injected substance Upon the injure 1 
area platelets are deposited and a deposition 
thrombus develops \s soon as the thrombus 
fills the lumen its growth cease \t the 
junction of the thrombus an 1 the now sta 
nant uncoagulated blood there will be present 
coagulating substances flissue extract from 
the platelets m the thrombus) which \ ill at 
once ircapitatc tibnn This will cau e an 
exten ion of the dot bv the liberation m 
thrombin as I brogen is changed to fibnn 
The e tent of this clot or coagulation throm 
bus will be iclermmcl by the number and 
si/e of the tributaries an 1 the rapi hi' of cir 
culaton through them If tnbutan veins are 
numerous and their circulation active only a 
short egment of the cs I ill be occludo 
If the opposite conditions exist occlusion may 
be verv extensive Because of dilution of th* 
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smooth muscle, no changes ere found which 
could be ascnbed with certainty to the in- 
jections Even in the vessel removed 763 
daj's after treatment, the identity of the 
media n as clearl}’’ mamtamed (Figs 5 and 6) 
These findings contradict those of Bazelis 
vho described almost complete destruction of 
muscular elements at 3 months 
Seieral different solutions vere used to 
cause thrombosis m the ^ ems studied These 
were calorose (75 per cent invert sugar with 
5 per cent saccharose), qumme sulphate 12 
per cent with urethane 6 per cent, sodium 
chlonde, 20 per cent, invert sugar, 35 per cent 
with sodium chlonde, 15 per cent, sodium 
morrhuate, 10 per cent There were no ap- 
preciable difierences m the histological ap- 
pearances caused b> these diflierent solutions 
Following the injection of sodium morrhuate 
the inflammator}' reaction seemed somewhat 
more intense than that caused b} the other 
solutions and the rate of organization seemed 
slightly more rapid How ever, too few speci- 
mens were studied after the use of so^um 
morrhuate to warrant definite conclusions 

SrECHAXISil OF RECURRENCE 

In a number of specimens cleft like spaces 
were found between the intima and the blood 
mass filhng the lumen These usuallj occurred 
at lei els which were occupied by clot, and m 
the later stages they were completely fined 
with endothehum The} frequentl)^ contamed 
normal er}'throcytes, indicating circulation 
of blood through them (Fig 8) 

It has alread} been show n that simple clot 
forms tlie larger portion of the occluding mass 
in the treated i ein Inasmuch as retraction is 
a normal property of clot, it is probable that 
cleft formation results from retraction of the 
clotted portion of the occluding mass from 
portions of the mtima insufficient!} injured to 
cause its adherence If retraction is so exten- 
si\ e that the resulting space betw een clot and 
lessel wall communicates between two tnbu- 
tan lessels opening into the pnncipal lumen, 
the space at once becomes a blood filled sinus, 
and the i essel is again a part of the acti\ e circu- 
atori s}stem,with tliepotentialit} of undergo- 
ing still furtlier \ ancose dilatation DeTakats 
and Quint have made note of similar find- 


ings in v’-eins removed after injections, and they 
pomt out the possibility of this being an under- 
l}nng factor in the development of recurrences 
m the treated v ancose vein Howard, Jack- 
son, and IMahon report the presence of such 
clefts m a large number of their specimens 
They re-emphasize the importance of these 
spaces m producing recurrences of vmncosities 
Three of our specimens were from vmssels 
which had developed recurrences after treat- 
ment The lumen of each was found largel} 
filled by fibrous tissue contaimng blood pig- 
ment At the peripher}’- were greatly dilated 
spaces conta inin g fresh blood Although 
greatly distended and rounded, the position of 
these sinuses was exactly similar to that of 
the clefts descnbed (Fig 9) In none of these 
three specimens could the recurrence be 
ascribed to excessive dilatation of capiUanes 
which had taken part in the process of 
organization 


CONXLUSIOXS 


Tlirombus formation in vmncose v ems 
treated by injection of ev en “mild” solutions, 
depends upon an injur} to the endothehal 
Iming of the vessel Deposition thrombus 
usuall} forms the smaller portion of the total 
occludmg mass developed after treatment 
The larger mass consists of simple clot 

Recurrence probably results from retraction 
of the clotted portion of the mass from the 
v'essel wall between tnbutanes of the main 
channel, with re-estabhshment of circulation 
through the new channel 
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tissues had penetrated to all portions o( the 
thrombus From this time on there was pro 
grcssive increase m collagenous 6bcrs mth 
absorption of the elements of the thrombus 
Until 60j da>s later the space once occupied 
by thrombus had become a mass of etlremeJy 
dense h> alinized fibrous tissue containing only 
traces of blood pigment In the fibrous tissue 
^^ere occasiondly small dilated capillary 
Spaces containing normal blood cells (Fig 5) 
Organization«d\anced at a fairlj even rate 
So that after some experience one could 
Usually estimate to within the limits of a few 
da>s the age of the thrombus or clot The 
Speed and completeness of the reaction seemed 
to havf no correlation «ith the thickness of 
the vessel wall or the state of its noun hment 
or with the presence or absence of inflamma 
tory changes m the adventitia However the 
progress v as not absoIutel> uniform as occa 
sionallv organization had progressed less in an 
older thrombus than in a younger Thus the 
process was more complete in the ei ht> 
ninth day specimen than in that lopdaysold 
It V as often note 1 especially in speamens 
more than 100 days old that in certain por 
lions of the vessel organization seemed to 
have come to a stand till with lense fibrous 


tissue containing pigment at the periphery of 
the vessel lumen and semifluid hemolizcd 
blood remaining in the center These areas in 
the gross specimens though greatly reduced 
m caliber were still considerably dilated 
beyond the diameters of other portions of the 
vessel and tended to gi e the vessel se'Tnent 
a beaded appearance (Fig 6 ) It seems prob 
able that at the dilated portions the dot of 
blood was too soft to support the ingrowth of 
new tissue Occasionally segments of vessels 
Were found do edby themechani mofintimil 
thickening In these the lumen had become 
Simply an irregular slit lined by endothelium 
and surrounded by a tremendously thickened 
and fibrous intima free from blood pigment 
The appearances were exactly similar to those 
m disuse atrophy of a vessel and probablr 
represent the f ite of segments of the injected 
Vessel m which the cl t has undergone lysis 
and absorption without or amzation (I ig 7) 
The muscular coats ev n in the latest stages 
vvere surpnsingly well preserved \Uhou h 
all of tie sections showed minor changes in 
the smooth niuscl I her such as hv Iro, c 
dcgcncralJon an 1 hyalimzation a d in a 
number of specimens there eas an apparent 
increase of hbrous ti sue bet seen the layerso/ 
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Fig I 


Fig 2 


sufficient without di\udmg the strap muscles 
transiersely WTien m doubt alwa%s dmde 
between forceps 

Step 4 — Clamping of the superior thyroid arler\ 
a rule, with blunt dissection the \ essels readih 
come into ^^en The^ are triple clamped wnth 
Kocher forceps and di\nded between the distal 
pairs, double clamps being left on the proximal 
end From now on Rocher forceps should not be 
used but smaller Cnle forceps 
S/e/> 5 — Deluery of the lobe The upper pole 
should be deluered first and this is done by 
seizing the gland wnth Lahej forceps A. moder- 
ateh enlarged lobe w ill generallj roll out without 
difficult , but, if there is a substernal projection, 
such IS not the case Xe\ er attempt to deh\ er the 
lower pole with the fingers unless all other 
methods fail If the lower pole does not deluer 
readih, leave it alone until the upper pole has 
been liberated This liberation of Ae upper pole 
allow s the entire lobe of the gland to be dislocated 
upward and makes for eas> delivers of the lower 
pole 

The recurrent nerv e can be stretched or torn bj 
digital dehverv of the lower pole, and it would 
appear that this must be considered as one of the 
causes of recurrent nerv e injurj 
MTien the lobe is delivered, with gauze gentlv 
wipe backward the retroglandular fascia and 
S'^P 1 essels with Cnle forceps all around the 
lobe, being careful to keep forceps lev el and nev er 
to point them dowuiw ard and inv ard and nev er to 
, mrge bites Do not remov e or pinch off anv 
lobules of fat lest it be a parathvToid gland 
v> ij imputation of the lobs The aim 
should be to hav e a trough shaped piece of gland 
but the amount to be left can be judged 
onlj bv the tvpe of case, the tjpe of gland, and a 
great deal of experience in thjToid surgerv 


The excision of the lobe is best done bv cuttmg 
It on one side and then on the other hberatmg 
some bssue at the upper pole and then some at the 
lower pole Take time doing this and allow the 
assistant plentv of time to secure uncut vessels 
and bleeding points At this stage, a reckless, 
pamckv assistant can do a great deal of harm He 
should hold a sponge m one hand and a pair of 
forceps m the other and follow along after the 
surgeon’s knife, grasping bleeding vessels if he 
sees the bleeding pomt clearlv If he does not see 
the bleeding pomt, he should never guess at its 
location but should place a sponge of gauze ov er 
the area and then graduallv sneak it off and get 
the bleeding point when it appears as the pressure 
is released Blmd grabbing of vessels bv an 
assistant gives more surgeons “operative heart 
failure” than anj thmg else The assistant should 
also know the location of the trachea bv feehng it 
wnth his fingers 

Step 1 — Ligation of the vessels The supenor 
pole should be doublv hgated and all other 
points Singh , either with No i or No 2 catgut, 
but the latter size is best for the supenor v essel 
WTien all the vessels have been bed and all 
bleeding points stopped, the surface of the gland 
mav be folded on itself bv two or three interrupted 
sutures, the outer capsule being joined to the 
tracheal side However, this procedure is not 
always necessarv 

Step S — Closure YTide the other lobe is bemt^ 
removed, the cavnty left bv removal of the first is 
packed with a teased out gauze fluff YTien the 
second lobe has been remov ed the reconstrucbon 
wo^ begins and the quesbon of drainage is one 
to be settled Drainage is rarely necessary with 
this technique, unless in the case of large mb- 
ste^l adenomata, but the advace agam is, w hen 
m doubt, dram, but always be careful how you 
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T he pre operative the operati e and the 
postopcrativ e treatment of go ter has under 
gone dunng the past lo >ears change 
h ch have been more or less revolutionary 
The preoperatne chan es m nianagem at have 
been directed to\ ard placing the patient m a 
much more favorable posit n for operator! The 
operative improvements have been directed 
to ard the avoidance of operative compi cations 
a d postoperative recurrence The postoperative 
regimen has been d ected to ard m nimu ^ ih 
po toperaiive reaction 

En ugh time has elapsed so that ou ideas ha e 
become crystallized as is evidenced b> the fact 
that there has been very little added by nay of 
improvement during the past 3 or 4 vears \\ 
ma\ therefore Uh profit evie the important 
po nts m goiter surgery v hich iH at least emam 
important uni 1 furlhe e carch di closes the 
et I gv f goiter 

The imp rtant points m the lechnque of 
thyroidectomy have been impressed on su ge ns 
by (he ope ative and postope t ve di/Rculte 
and It is b\ critical re ew of these d fficulties th l 
0 e ar ives at a has n \ hich to J dge the 
efTiciency of anv operati e method The m 
I rtant po nt n technique are the expo e f 
the gland the lei ery of the gland hich may r 
mav n t 1 e difficult depen lin ts degree f 
friability or Us po t on hxmorrha e recur e t 
n rvc nju y an 1 parathv id inyurv 
In rder t j dge the ctf c ency of the techn que 
'll out t be iescnled a c ef 1 review as made 
f some 350 c es take seq enc the idea 
be ng to lear if po ble the compi cations 
d ectlj attributable to ope t e techn qe 

No n can be lo m tc rega d g recur nt 
larvngcal erve njury (e s the c es a fl 
lo ci by post pcrati I ryn pc e am 
tion Ho e er fr m a pract ca! Candp nt 1 may 
stale that if there ha been > po t perat 
respiratory diffcuUy or alierali n ph nauo 
the surgeon must consider that he has c ted 


The folio mg technique has pro ed er\ 
satisfact ry f m every standpoint 
S(epi~E[evat n fUtsi /f/> Theic n 
must be placed s as to be scmmetncal as lo 
e tent ori each s de of the median 1 e and as lo 
level It should not be too lo g and rareh sh U 
I be necessary t e tend it bey ndthemdUe ! 
the sternomasto d on c ther si !e It is not the 
length f the incision h ch determ nes the ade 
quacy 0/ the e posarc The inos n m st be 
placM neither too h gh nor too 1 v If placed too 
hgh the scar if noticeable can otbecovewl d 
too low t me it stretches a d lec me un 
sightly With the head eete def themdpont^ 
Ih incision should be about 1 5 inches abo e th 
ep temal notch 

After the skin flap is elevated from the fast a 
all bleed ng p nts should be secured a d 1 8 tw 
th fine catgut The feld of operat nsholdw 
mad perfectly d y an I skin to els made prci 
CfsWy fgauee si Id beapplieJas nanyoih r 
perat on 

sup — Expos oj lie II ) 0 I il nd To the 
ccasional operator a leq ale expo ure 1 c' 
pnme impo tance and this s secured m one ' t'f 
ays by making ample d non vertically o' t" 
fas a bet ee the strap muscles or later b 
cross d n ion f the strap m scles Thef c aon 
the 5 rface of the gland is best divided by 
scis 0 s One mu t be careful that the last 1 
i ia ca IS eparaied 5 rom the g\a <i o ©-« 
ddi cry [ th lobe asv From n n the gw t 
secret f sue s in thyr d s rge y s S' 'J 
m all man pulalio a 1 it must be remembcf« 
Uiat t 1C p I cnls particularlv U n t stani 
t a ma , 

sup 3 -Sep I / II fap I Il tj 
U d fuc 1 his s d ne by caret I ^ 
ccUon f the fascia n I proper pla in ofriDoo 
rcira t rs D tng this stage the op rator roiw 
deade as to hether 0 not the e po ure ^ 
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FROM THE L IHEY CLINIC 

A FURTHER SUGGESTION FOR THE OPERATHTE TREATI^IENT OF 

PILONIDAL SINUSES 


FRANK H LAHEY, D , F A C S , Boston 


A PILONIDAL sinus, a developmental lesion, 
IS a skm Imed cjst located between tbe 
buttocks o\ er the sacrum, frequentlj con- 
tains hair, and frequently becomes infected 
In a stud% of a series of 59 patients with 
pilonidal sinuses, ue have found that, to insure 
against recurrence, it is necessary to remoi e the 
entire sinus tract, uhich means that unde bloc 
dissecbon of the entire sinus tract together with 
much of the subcutaneous fat surrounding it must 
be done All extensions of the sinus, laterall} and 
subcutaneously down to the fibers of the gluteus 
masimus on either side of the sacrum, must be 
dissected In the middle line, the dissection must 
likemse be carried down through all of the 
subcutaneous fat to the aponeurosis covenng the 
sacrum 

The dissection of a bloc of skm and subcu- 
taneous tissue extensive enough to remove the 
enbre sinus together uith its ramifications and 
an often associated abscess, leaves a large defect 
o\ er the sacrum, as is shown diagrammaticalh in 
Figure 2, b The large defect thus produced fills 
in slowly With gran^ation tissue and when the 
Wound IS completely' healed, there results a dense, 
thick scar directly over the sacrum w hich must of 
necessiti be subjected to a great deal of pressure 

& 


! 

k 


tl, ' I’laRnmmatic drawing showing the location of 
e opening of a pilonidal sinus The shaded area indicates 
mioKement b\ an abscess which maj be 
sinus The necessitj for wide bloc 
tnJt "''j these tracts to aioid leaiing portions of the 
and to prei ent recurrence is e\ ident. 



when the patient is sitting This factor we haxe 
found to be the means of produang pressure 
necrosis of the scar Therefore, heahng can be 
accomphsbed only by rebevmg the area from pres- 
sure, but there is alwats the danger that the 
difficultx will return when the pressure is again 
apphed 

To o\ ercome this undesirable feature, w e used 
a method which I desenbed some time ago in this 
joumaU A pedunculated, fat bned skin flap was 
cut from one of the sides of the wound and was 
transferred to the midline, the free edge of the 
flap being sutured to the opposite edge of the 
wound (Fig 3) In this way a fat bned skin pad 
was placed directlx over the bony prominence of 
the sacrum The lateral defect (Fig 3), the result 

■Surj Gynec i. Ob t. Jgjs iKmi log-iii 



.1? 'i “‘“"‘"a ugaiu puDiisnea :o emphasue 
a, me plan of bioc remoial of the entire pilonidal tract, 
^ eitending down to the sacrum, and 

separation of the flap ukm and sub- 
mtaneous fat) and its transference to the opposite side 
prondes a fat Imed fcp directle o\er the bonj sacrurn. 
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drain ^«ever dram through the midline but 
alwa>s laterall> through a stab wound thro gh 
the outer edges of tie strap muscles By staym 
away from the irudlme the troublesome snail \ 
tug rtav ded ^ hich by the nay isnotalnays 
such a simple thing to fu If the muscles ha%e 
been divided tb y arc sutured if not the 
8temoh> id muscle is sutured app oxunaung it 
b> a continuous suture The skin to\ els a e 



Fg s 


remo ed and the skin closed n th clip^ 
sutures being placed in the plat> sma If d a na 
has been placed it rema $ 36 hours a d if not 
the wound needs no dressing u 1 1 the cl ps are 
removed on the third day As a rule all d es in"5 
are off on the fourth or fifth day and at the end d 
10 days some gentle massage is do e by the 
pat ent to hasten the ab rptio of the openli e 
exudate 
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mation stitches, the fat lined bndge of skin thus 
resting directh o\ er the sacrum and pro%ading a 
soft, \\ ell nounshed pad of tissue to i\ithstand the 
pressure of sitting 

■^s in the first procedure, the lateral defect left 
b^ mo\’mg this bndge of skin and fat to the mid- 
hne ma} be closed b} subcutaneous and skin 
approximation stitches, if it seems feasible, or the 
defect maj be left open to granulate and fill in 
\nth scar tissue YTien the scar filled defect is 
located laterally and over the large, soft gluteus 
maximus muscle, as it is in this plan, pain and 
pressure necrosis vill not result 

The transference of a bndge of skin and sub- 
cutaneous fat nounshed through attachment at 
both ends is superior to the pedunculated flap 
mth a single area of attachment as used in the 


older method, because the doubl} attached flap 
IS better nounshed and therefore is better able to 
combat infection v hich so frequenth complicates 
an operation on a pilonidal sinus, itself so often 
the site of infection Y e hax e also found that 
necrosis of the flap does not occur vhen this 
method is used and that secondarx sutures to hold 
the flap in the midline maj be applied, if neces- 
sarj , e\ en m the presence of a granulating v ound 

CONCLUSIONS 

Wide dissections and complete remoxal of 
pilonidal tracts are necessarx in order to prex ent 
the recurrence of pilonidal sinuses 
The doublx attached flap here suggested has 
prox’ed superior to the flap attached at only one 
end as prexiously suggested 
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of transferring the ftt lined flap to the m IJme 
t as thus located o\ er the soft part of the buttocU 

ifh thb base occupied b} the gluteus ma\inm 
mus !e Thi defect vas left t gran I Ic and to 
fU in s tth scar tissue The scar nas thus tnn 
fer^ from oser the long sacrum to Ii our the 
soft gluteus /rJatimus muscle 

\\Tij1c this procedu e pro ed useful ha e 
mod fied the operation so that the technique i 
simpler and the results are more sati factor} 

(Ft 4) 

Instead of producin a pedunculated flap t 
be t ansferred t the midline as $h n in Figure 
5 an 1 asion is made lateral and parallel to one 
of the margins flhecant^ alter the sinus bis 
been removed This incision is carried donn to 
the fibers of the gluteus mavim s mu clc The 
inasioP 1 made far e ough out from the nounl 
edges that a Wide bridge of >kin and fat I freed 
(Fig 4 a) The lateral ncjs on 1 m de 1 ng 
enough so that the bridge of skm and fat can te 
read !j approximated to the pposite edge of the 
wound The lit underneath and lin ng the hnigt 
of sk n Js completely detached from th unde 
I\ ng gluteus matimus (Fig c) so that th 
enl re fat I ned b idge 0/ skin can be shifte I e 
to the midlmc and held there by lateral appr 1 
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mabon stitches, tlie fat lined bndge of skin thus 
resting directl} o\ er the sacrum and pro\admg a 
soft, nell nounshed pad of tissue to mthstand the 
pressure of sitting 

As m the first procedure, the lateral defect left 
b} moi mg this bndge of slan and fat to the mid- 
Ime ma} be closed bi subcutaneous and skin 
approximation stitches, if it seems feasible, or the 
defect maj be left open to granulate and fiU in 
with scar tissue ItTien the scar filled defect is 
located laterally and ox er the large, soft gluteus 
maximus muscle, as it is in this plan, pain and 
pressure necrosis wall not result 

The transference of a bndge of skin and sub- 
cutaneous fat nounshed through attachment at 
both ends is superior to the pedunculated flap 
iTith a smgle area of attachment as used in the 


older method, because the doublx attached flap 
IS better nourished and therefore is better able to 
combat infection xxhich so frequentlx comphcates 
an operation on a pilonidal sinus itself so often 
the site of infection We haxe also found tliat 
necrosis of the flap does not occur xxhen this 
method is used and that secondary sutures to hold 
the flap m the midhne max be applied, if neces- 
sarx , ex'en m the presence of a granulating xvound 

CONCLUSIONS 

ide dissections and complete remox al of 
pilomdal tracts are necessary in order to prex ent 
the recurrence ot pilonidal sinuses 
The doubly attached flap here suggested has 
proxed supenor to the flap attached at only one 
end as prexnously suggested 
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riBROBLASTORIA (HBROAIA) 01 THE klDNEl 

A PfcPORT OF A Case Wrra a Review or tite Literatuse 
HERMAN L KRETSCHMER MD FACS Chi o 

FmtliPcsbUT H ulfClu d Rash M <lKal C n f tb f Cb 


S MALL fibromata under the capsule in the 
cortet or m the medulla at the bases of 
the pyramids are not infrequently found in 
the routine e aminat on of the Kidney at autopsy 
but they seldom cause signs or symptoms dun g 
life According to Ewi g these fibromata have 
their 0 gin in distu bances of de\e]opinent 
Genewein quoted by Ewing is of the op n on 
that they are not true ne plasms but tumor I Le 
nodules ansi ig from superfl ous tissue (Albrecht s 
hematoma) 

In a ery few cases recorded hovever re al 
fibromata have atta ned a s e large enough to be 
ofcl meals 'mificance Beca se of the b eat rarity 
of this type of renal tumor it seems desirable 
that the following case be placed on ecord 
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tain other elements than fibrous connecti\e tis- 
sue (chondro-fibromata, osteofibromata, fibrobpo- 
mata, fibro-adenomata, etc ) Nor was it possible 
to include those fibromata which are merely men- 
tioned in the classification of types in senes of 
renal neoplasms, to the effect that in a given senes 
a fibroma was found but the climcal data were 
lacking 

P-ITHOLOGY 

Renal fibromata may take their ongin m an> 
part of the kidnej In 3 cases the tumor had its 
ongin in the kidne} capsule, in i case m the 
upper pole, in i case the growth gradually dis- 
tended the kidnej capsule, destrojnng bj pressure 
the kidnei substance but presennng m general 
the normal kidnej' contour, in i case the tumor 
de\ eloped between the cortical and medullar} 
porhons, in i case the tumor, which was pedicu- 
lated, hung into the renal pelvis, in i case the 
tumor was “embedded” in the kidne} , in m} 
case the tumor occupied the middle third of the 
kidne}, m the ventral half, in 2 cases, the ongin 
" as not gi\ en 

These fibromata haa e been descnbed as haamg 
the same firm consistenc} and homogeneous, 
gni}ash-white appearance t}"pical of this ti'pe of 
tumor The} are frequentl\ mentioned as ha\nng 
undergone mucoid and pseudoc} stic degeneration 
in portions hlicroscopicall} , the} are found to 
consist of fibrous connectn e tissue but the} show 
no special charactenstics 



Fig 4 A collapsed emptj blood \ essel is m the center 
of the top On the left side of this are man\ fibroblasts 
with the nuclei flat, seen from the sides, so thej appear 
o\al and famth stained On the right of the lessel the 
nuclei of man> fibroblasts he edgewise, are darker, shghtU 
wav} , and in places parallel 

The right kidne} was the site of the growth in 
5 cases and the left in 3 cases, in the case herein 
reported the tumor was located m the nght kidnev 
and this information was not gi\ en m the other 
reports 

ETIOLOGY 

With regard to fibromata of the kidne} , Ewmg 
states that “these growths must owe their ongin 
to some developmental disturbances of the kid- 
nev ” In this regard we ma} mention that in the 
cases reported by Park and Wahl, the tumors oc- 
curred m children of 2 and ii } ears respectn eh 

Garceau is of the opmion that the fibromata 
which become important chmcaU} have their 
ongm m the small fibrous nodules which have 
previously been mentioned and are not infre- 
quent!} found at autops} These nodules “ma\ 
become active and attain a large size ” 

A.GE 

The youngest age of occurrence in this senes 
was 2 vears (Park) and the oldest 53 }ears 
(Wilks) In 2 cases the growth occurred before 
the age of 20 years, 4 between 20 and 30, 2 be- 
tween 30 and 40, I between 40 and 50, and i 
after 50 } ears The patient here reported was 38 
} ears of age 

SEV 

The case reports did not alwavs mention the 
sev In the senes there were noted 5 females and 
4 males, includmg m} case 

svirPTOiis 

As observed b} Stillman, Moms, Clark, and 
others, renal fibromata, until the} have attained 
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THE DEVELOPJMENT OF THE MERCUROCHRO:\IE TECHNIQUE 

IN OBSTETRICS 

\ Report op Te\ Thous-vxd C'^ses, Fi\'E Thousaxd of Which Were Studied Ddeivg 

THE ExPERnrENHAI. St4GE 

H \V JIAYXS, A. M , M D , F A C S , Brooklyn 

From the Ob tetncal Department of the Methodist Epucopal Ho'pital 


O NE of the greatest problems that confronts 
the medical profession of this country 
toda\ IS to find means to reduce maternal 
morbiditi and mortaliU A large sum of money 
has been gi\en in order that a stud\ may be 
made of puerperal deaths in New York City and 
'nth the hope that the reason for the mortality 
rate maN be determmed The medical as m ell as 
the la\ press publish hundreds of articles deplor- 
ing the present situation phy'siaans are criticized 
and statements have been made that the expect- 
ant mother is safer m the hands of a rmdwife than 
surrounded by the latest hospital methods of 
combating shock, haemorrhage, and the acci- 
dents incident to childbirth 
I beheie that it is generally admitted that ne 
ha\e made progress in the treatment of toxaemia, 
contracted pebns, and postpartum haemorrhage 
and that therefore a patient with any of these 
complications is far safer m the hands of a 
ph\sician It is also true, houever, that vhen it 
comes to the prevention of deaths from puerperal 
septicaemia, y ear after year bnngs the same grand 
total Would It not be w ell for us to stop to con- 
sider iihat Me are doing to combat this e\er 
present condition’ \ bnef sun'ey of the routine 
penneal and i agmal preparations as practiced in 
the majority of hospitals Mill soon coninnce us 
that the methods used to prevent “child-bed 
feier” are httle better than they were 25 or eien 
p y ears ago To my mmd, there is little use in 
being careful to stenhze drapes, mstruments, 
cbc , only to lea\ e undisturbed the \ agma 
" sacred pathogemc orgamsms 
The medical profession as a body^ is hard to 
convince YTiat they m ere taught and m hat m as 
good enough for them during the last 25 or 50 
Is still good enough One doctor muII say’ 
mat he has been doing obstetrics for 10, another 
ip 15, and still another for e\en 25 years, and 
he has ne\ er lost a case from puerperal sepsis 
be true, but it is no reason vhy he 
should not ad\ ocate or teach the stenhzation of 
the \ agma especially vhen apparently all other 
methods and teachings ha\ e failed to reduce the 
oeatli rate from puerperal sepsis 


Some claim that the great drawback to n aginal 
antisepsis is that it mav lead to more meddlesome 
midcnfery than at present We ha^e about 
reached ie highest pinnacle m meddlesome mid- 
wifery If the doctor would examine his pahent 
more carefully and not rely on rectal and ab- 
dominal exarmnations, he would be not only’ a 
better judge as to Mhether a patient is abnormal, 
but undoubtedl\ he would be a better obstetn- 
cian Unquestionably ciesarean sechons Mould 
be less frequently done if patients Mere more 
carefully examined, if doctors were not so fearful 
lest their patients become potentially infected, 
and if the patient were gi\ en a test of labor before 
being subjected to the ordeal of caesarean section 

In an article entitled “Mercurochrome as an 
Antiseptic m Obstetncs,” Baldwm reports a 
series of 61 cases in which he used i ounce of a 2 
per cent solution of mercurochrome m the t agma 
e\ery’ 6 hours dunng labor, with a morbidity of 
13 4 per cent, as compared with 80 cases in m Inch 
no mercurochrome was used, Muth a morbidity of 
22 5 per cent He states that “mercurochrome 
has not reduced maternal morbidity to any 
marked degree ” I am com’mced, houever, that if 
his senes were larger and the techmque properh 
earned out, his results would be more stnkingh 
favorable 

Henderson shoved a reduction of 42 per cent 
in the maternal morbidity of 100 consecutive 
cases m which mercurochrome vas used, vhen 
compared with 100 cases Muthout mercurochrome 
He states “There is a certain added sense of 
security vhich this procedure gives to the mmd 
of the obstetncian, espeaally in those more 
criUcal and difficult situations ” 

Brown reports a senes of 5,383 delivenes m 
which he used a solution contaimng 15 grams of 
mercurochrome crystals, 5 cubic cenUmeters of 
one-half strength iodine, and 500 cubic cenp- 
meters of gly cerme, with ii deaths from puerperal 
mfeePon, 7 of which were infected before ad- 
mission to the hospital He compares this with 
2,194 rasp wnth 10 deaths, 5 of which were m- 
fected before admission to the hospital, the per- 
centage being o 45 without stenhzaPon of the 
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Tig I Sj rmge which e ha\ e used for 
the \ aginal instillation of mercurochrotne 
for the last SiOoo cases We attnbute our success with the 
mercurochrome technique to the use of this syringe 

fig j Roentgenogram taken following instillation of the 

lagina with a catheter and small sj nnge An opaque so 
lulion was used instead of the mercurochrome The \ agina 


Fig 3 

IS not distended and the instillation by this method is 
unsatisfactory 

Fig 3 The result when the proper instillation of the 
\ agina is done by means of the asepto \ aginal synnge The 
\agma is ballooned so that the nigm are \-isible and 
the mercurochrome is forced mto the cemt and folds of 
the % agina 


part The instillations were done at least e\ ery S hours 
but frequently , m order to follow the course of labor, they 
were repeated oftener 

Examinations From 1923 to 1926 the progress of labor 
was followed by the use of rectal exammations, and \ aginal 
exaimnations were done only when mdicated Begmmng 
January i, 1926, all cases were followed durmg this year 
by the u'e of \ aginal examinations alone 
Morbidity Durmg this year there were 1,740 delixenes 
with a morbidity of 9 2 per cent 
Publication An article entitled “Morbidity m Obstet- 
rics — ^Its Reduction by the Use of Alercuro^rome as a 
Vagmal Antiseptic” was published durmg this year and 
reported i,ii8 cases following the mercurochrome tech- 
nique, with a morbiditx of 6 8 per cent, as compared with 
2,072 cases wuthout mercurochrome, with a morbidity of 
i'’ 4 percent 

1927 

The \ ery apparent increase m morbidity during 
1926 oxer the prexnous year was possibly^ ex- 
plained by the fact that although it is possible to 
do the mstillation property at the time of x'agmal 
examinations, this method as a routme is not 
entirely satisfactory because the examining fingers 
of one doctor may’ be properly adapted for domg 
pelvic examinations xxhile others, because of their 
size or shape, may be improperly smted 


Technique We were con\ meed that this fact mcreased 
our morbidity durmg 1926 and at the begmmng of 1927 
we went back to the catheter and small syrmge method of 
instillation as earned out durmg 1925 

Examinations Rectal ex amin ations were routme and 
\agmal examina tions done only when indicated 

Morbidity In 1,853 dehxenes m 1927, there was a 
morbidity of 9 6 per cent 

Durmg the sprmg of 1927 there were so many deaths 
from puerperal sepsis in New \ork City that we became 
rather discouraged because ot our high morbidity and m 
creased mortahty from sepsis Howexer, other hospitals 
were reportmg similar epidemics and some even bemg 
obhged to close their doors to new admissions 

Pubhcations An article was pubhshed durmg 1927 en- 
titled “The Use of Mercurochrome m the Preparation for 
Dehvery ” This paper descnbed a study of the different 
methods of preparmg the external gemtaha before the 
application of mercurochrome, with the foUowmg results 
In 74 cases m which the penneum was chpped without 
cleansmg and mercurochrome was apphed, the morbidity 
was 6 7 per cent. In 50 cases m wluch the clippmg was 
follow^ by cleansmg with soap and water before the 
apphcation of mercurochrome, the morbidity was 4 per 
cent, "While m 262 cases m which the permeum was thor- 
oughly prepared by shavmg and cleansmg, the morbidity 
was 9 2 per cent 

Also durmg this year an article entitled “The Use of 
Mercurochrome as a Vagmal Antiseptic m the Induction of 
Labor” was pubhshed, which detailed 93 cases m which 
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vagina and o 20 with slenhzatio He stales that 
anaerobic streptococcal puerperal infections w 11 
perhaps be best reduced by u ing some antiseptic 
preparation in the agina at the beginning f and 
during labor At the present time e recommend 
no particular preparat on but hope t determine 
by evperience and experimental ork what solu 
tion will prove most efficacious We predict that 
this subject v ill be one that vill comma d one of 
the most important investigat ons of the e ist ng 
problems of modern obstetrics 
In an article entitled Puerperal M rhid ty 
vithout Disinfection of the \ agina Gordon e 
ports 2 oib cases i ith A gross morbid tj of 3 6 
per cent This is certa nly an enviable reco d 
especially when v e consider the fact that the 
majority of the patients v ere delivered by the 
interne staff He recomme ds the appi cation of 
a 3 5 per cent tincture of iodine solution n the 
preparation of the penneum According to the 
workofRai $s and his collaborators Ajpe cent 
aqueous solution of mercurochrome is preferable 
to a 5 per cent tincture of iodine as po ti e 
growths were obtained m all tests when the 
iodine was allowed to come m co tact with the 
skm for J5 minutes hilc be reports 33 per cent 
negative cultures with tnercuro^r me and w tb 
the acetone mercurochrome only a per cent 
solution being used S7 per cent negative Also if 
the 2 per cent solution of mercu och ome was 
alio ed to come in contact with the skm for an 
hour all the tests nere negati e 1 hife with the 
iodine no negative tests were obta ned Pat nts 
object strenuously to the irritation and bum g 
from the lod ne it s an irr tant t the sUn of the 
perineum and the sensitive mucous memb ane of 
the vagina Gordon admits that nfcclon m y 
o cur from w ih n or w thout but doubts that the 
reduction of the number of bactena m the vagina 
ould minimize the risk 

The possible value of vaginal ant sepsis \ as 
first b ought to my attention dur ng the m nth 
of February ig 4 Mrs M had had A n una) 
delivery and as retu ned to her bed Folio mg 
the delivcr> of her fi st child 2 )ears p e ou Ij 
she had had a postpartum hxmorrhage which w 
checked with diffcuity Realizing this and in 
view of the fact that she continued to W d w 
deemed it necessary t pack the agina I de 
aded to use a 2 per ce t aqueous s I I n f mer 
curochrome for the perineal p ep ali n Thi 
was applied only to the pen c m and the vagina 
was packed v ith pla n gauze This pauent h uld 
have had a normal convalescence but sbe de- 
veloped a postpartum infection was m the ho 

pital for 75 days and after returnmg home h was 


an inva! d for months The quesUon arose as to 
why this patient developed a postpartum sep i 
Stericgloves drapes inst uments etc had6« 
used and the perineum had been ca ef llv di 
infected but we had left the vagina absolul h 
alone This om ssion undoubtedly as the ca se 
of her p otracted illness The outcome m th s 
Case was the incentive for bcgmn g the e of 
mercurochrome as a va inal ant septic n the 
Methodist Ep scopa! Hospital 

DEVELOPUENT OF THE MERCUROaiHOUE 
TECHNIQUE VEVE BY YEAR 
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During 1924 the outcome of the mercurochrome 
lecbniq e did not seem so brilliant and it was 
thought that our results m ght be belter if wt a 
stilled the vagi a at the beg ning of labor 
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\\ were n t satisfied with our results d rn 
10 < and th ught perhaps it mght be ^ 
nstill all of the patie ts at the time of vag tiai 
e niinai o s Tht ou d do away ith 
ctal c minations d ring labor and was an 
penment n ou part to test ut this method 01 
iDSblUti n 
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I\ ith our prKent tecbmque, rvhich has been used 
almost 3 years, ■ne trust that our low morbidity 
will contmue 

The question has been raised repeatedly as to 
whether the instillation should be repeated every 
6, 8, or 12 hours A study of Table II will show 
that in 30 cases either no mercurochrome was 
used or instillations were made at the time of 
dehvery In 46 cases the mercurochrome did not 
remain m the vagma over an hour before dehv ery^ 
In 68 pabents instillations were made from 3 to 6 
hours before delivery, m 33, from 6 to 9 hours, 
and in 17, from 9 to 12 hours In 89 cases mer- 
curochrosne was instilled o\eT 12 hours before 
dehvery, and of these in 68 more than one in- 
stiiiation was made 

If we omit the 30 cases with a morbidity m 
which the mercurodiTome was either not used at 
all before dehvery or used only at the time of 
delivery, we would have a morbidity of 5 per cent 
The morbidity percentage does not tell the 
whole story In fact, I feel that a better repre- 
sentation of the morbidity is conveyed when the 
total number of days' morbidity is enumerated, 
and then the average number of days’ morbidity' 
pet patient, as is shown m Table III MTaen we 
first began the use of mercurochrome, it was the 
decrease in the days' morbidity m the mercuro- 
chrome group that was encouraging m spite of the 
fact that the morbidity percentage was higher 
with mercurochrome If our only aim had been 
to send our patients home from the hospital ahve, 
then we might say' that the onlv morbidity worth 
considenng was the morbidity that was severe 
enough to cause maternal deaths This could very' 
easili be corrected to the deaths from sepsis 
A. study of Tables HI, W, and V is \ery instruc- 
hie The average days' morbidity per patient 
before the use of mercurochrome was o 40, o 46 
durmg the evperimental stage, and with the 
present directions carefully followed, the average 
day's’ morbidity for SA02 cases is o 26 days per 
patient Table V shows that durmg 1923 and 
^924, 78 patients had a morbiditv of 2 days each, 
while m the evpenmental mercurochrome group, 
140 patients had a morbidity of 2 day s, and m the 
latest mercurochrome group there were too pa- 
tients wnih 2 dav s’ morbidity In other vvords, if 
we were to omit the patients with 2 days’ mor- 
bidity m the last 5,102 cases, we would have a 33 
per cent reduction m the morbidity Another 
''ery stnkmg companson is m the number of 
who had a morbidity of over 20 days 
'vithout mercurochrome the ratio was i m 345, 
in the evpenmental mercurochrome senes it was 
r m 390, while m the last mercurochrome group 



Chart 2 ComparatiN e stud> of the percentage morbidity 
for the three groups of cases The first bar represents the 
y ears from ig23 through 1924, the second bar, 1925 through 
1927, the third bar, 1928 through Julv, rgso 

there were only 7 cases m 5,102 dehvenes, or i in 
728 An analysis of these is shown m Table AT 
In 3 cases m Table \ I dehvenes were spontan- 
eous In 1 case mstdlation w as done at the fame of 
dehvery and m another at the fame of induction 
Labor was short m aU but 1, who developed a 
bilateral phlebitis The 2 patients who developed 
pelv'ic abscesses had no v agmal examinations, v'ery 
short labors, membranes mtact until a short fame 
before debv ery', and both were multipane 
Table VII shows the total number of dehvenes 
for each month and the percentage of morbidity' 
hlatch, as would be expected, has the highest 
morbidity rate, but this is accounted for to a great 
extent by the fact that dunng the vear 1927 we 
had a severe influenza epidemic with a morbidity 
m 28 cases If we omit the cases dehvered and the 
morbidity for March, 1927, it gives us a morbidity 
for that month, for the 4 y ears, of S i per cent 
In the months of September and November the 
morbidity was compa'rable with that of January 
and February' The low est rate w as for December, 
a winter month, when a higher morbidity v ould be 
expected July and August, the summer months, 
earned the largest number of dehvenes 
A careful scrutiny of this table would lead one 
to believe that the season of the year has very' 
httle to do with the percentage of morbidity w hen 
thorough V agmal antisepsis is carried out 
Table VIII show s the corrected and uncorrected 
morbidity for the years 1928 to 1930, m which a 
large percentage of the morbidity is classified as 
bemg due to lochiometra and sapnemia In these 
patients the morbidity was of v ery short duration 
2or3day s The findmgs were generalh represented 
by a moderate degree ol submvolution ol the 
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It tvas during 19*7 that «« discovered that 
the mercur chrome dtd not altt3>$ reach the 
vag nal vault when the catheter and aynnge 
method as used ^^’hlle taking a cervical culture 
foil t ng the routine instillation I found that on 
introducing the speculum the uppe third ol the 
tag na t as entirely free from mercurochtome 

Thaq Otb 7»rhjtd m ihod f 
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Table I shotts a detailed anaUs s ( the deliv 
eries with the result g m rb d t> for the three 
periods (Chart ») Dunn the first 923 throu h 
9 4 before the u eof merciiro h me the e e 
072 del senes exclusve of cs a ean s ticm 
\ ith a mo bid t> of 1 4 per cent The jeers 9J 
th ougb 1927 cove ed the e penm ntal penod 
dunngt hichthebe ttechmquefo afitafriBt^ 
lations \ as be ng established Dunn th s penod 
there were 5 076 deh er es witha mo b ditj of 5 ? 
per cent One \anaUon in technique was made n 
that on the second obstetr cal s rvi e large nuo 
berof the patents ere subjected t >a'nnaie't 
aminalio s to determi e hether r n t this 
t uld influen e mo b lity 
It IS e dent f om a study f the comparat e 
pc centaoBs for the d flerent pe lod that th re 
ha been a ste d\ decl ne in mo bid t> in pra t 
ally all condit ons represented n the table 
Prun para: sho a higher m rb d ty tha muU p 
ara. operat s deli er e a highe m rbm tj 
than sp ntaneou del er e b c ch del enes m 
Da t ? years showed cope etmrfdt>a 
as 10 I iPmid 44 ca e ncl d all deg ecs 
f to a*m a th morb ditv as 4 09 per cent ^ ^ 
Previous epo tsa d publications ha ncl 

mi ochrome del er es »b n g g tM 
percentage of morbid tj Thi s u far to ui 
tech q e wh ch has b en e tabi shed at thep e* 
enttme Many fthseih haieusedm rcur^ 
ch ome in obstetr cs have btain d poor jvsj 
becau e th y st 11 f llo v the nginal techmq 
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TABLE n — ^HOTIR OF IXSTLLLATION 

Morbiditj 
Cases 
J9 S-30 

At delis erj 
\o mercurochrome 

Merairochrome gi\ en less than i hr before deh\ erj 
Mercurochrome gi\ en i to 2 hrs before deh\ erj 
Mercurochrome gis en 2 to 3 hrs before debs erj 
Afercutochrome gisen 3 to 4 hrs before dehserj 
Mercurochrome gi\ en 4 to 5 hrs before debs er\ 
Mercurochrome gis en 5 to 6 hrs before deh\ erj 
Mercurochrome gi\ en 6 to 9 hrs before deh\ erj 
Mercurochrome grten 9 to 12 hrs before dehrerj 
Mercurochrome gi\ en 1 2 hrs or o\ er before deh\ erj 
Mercurochrome giten 2 times 
Mercurochrome gi\ en 3 times 

TABLE m —A STUDA OF THE DAAS’ MORBIDITA 


TABLE I\ — A STTJDA OF THE DAYS MORBIDITY 


15 

15 

16 

15 

2S 

30 

17 
21 
33 

17 

21 

50 

rS 


19 s-27 i 9 jS-jO 

2352 1335 

o 46 o 26 



wj 

19 - 

1 

^9 3' 


19 

1 

19 8 

1 

19 9 

1930 

Total deiiveries less Cffi^areaD 
'sections 

S77 

Ls| 

l-»S 3 


lS ,3 

1S7S 

1975 

IIS 7 

Total <ia\*s morbiditj 

335 

-t 99 , 


Sii 

iioS 


SS” 

351 

Average da>*s morbiditv per 
patient 


41' 

'•3 

46 

54 

23 

27I 

30 


TABLE V 


19 o-ir 

Total da\a’ morbidity 2072 

Aieragedaj-s’morbiditj per patient 040 

100 degrees for a single day during the puerpe- 
num WTiat is the uae of reporting the morbidity 
in a group of 100 caesarean sections and sajnng 
that all but 10 or perhaps 15 had a morbidity? 
I am of the opmion that the standard tvhich tee 
hate adopted at the hlethodist Episcopal Hospi- 
tal IS too stnngent m such cases and hence they 
are given separate from vagmal debt enes In a 
large number, this nse m temperature is a reac- 
tion Vihich should not be considered a morbiditj 
We hat e accepted the standard of the American 
College of Surgeons and also the Congress of 
\ienna, namelt', a rise in temperature to 1004 
degrees on 2 consecutive daj s, not indudmg the 
hrst 24 hours and occurring on or before the tenth 
dat If the patient has a nse to 100 4 degrees on 
the tenth and eletenth dajs postpartum, t\e con- 
sider It a morbiditj I understand that in some 
Clinics if the temperature does not nse to 100 4 
°®Syces until the tenth da\ , it is not mcluded 
The interpretaPon rvhich ue put on this defim- 
tion mav change the percentage of morbidit> If 
^e would say, for mstance, that the temperature 
ad to smj above 100 4 degrees for 24 hours, then 
me morbiditv which I have given would be re- 
uced oc er 50 per cent, because nearh all patients, 
c\en with a temperature of 103 degrees on 2 con- 
secutn e daj s, w ill im ariabl} drop below 100 4 at 
-ome time dunng the 24 hours As I understand 
reading of the report from \ lenna this 
s^Uie interpretation w e should put upon it Then 
gain, can %ou imagine what effect it would ha\e 
n tile morbidit} if the temperatures were taken 
relessh , if the temperature w ere charted w ith- 
u bemg mken or perhaps the temperature taken 
morning and not in the afternoon, 
nitishkelj to be the highest? Idonotbeheie 


Days 

2 


5 

6 
7 
S 
9 

10 

11 

12 

13 

14 

15 

16 

17 

iS 

19 

20 


-D'V\S OF MORBIDITY 

19 O- -r 19 a-27 19 S-,50 


78 

51 

36 

20 

7 

12 

7 

3 
2 

4 

2 
4 

0 

3 

1 
o 
o 
o 
6 


140 

92 

64 

3*5 

26 

20 

14 

13 

3 

5 

3 

2 

2 

4 
o 

n 

0 

1 

13 


100 

67 

36 

33 

12 

10 

6 

5 

6 
2 

2 

I 

o 

0 

1 

0 

1 
I 


that It IS necessan" to take the temperature e\ eij 
4 hours dunng the entire staj of the patient m the 
hospital, but we beheve that it is essential the first 
8 or 9 daj s, and thereaf ter it should be taken at 
least twice a daj , one of the temperatures being 
recorded at 4 p m , and if at any time the temper- 
ature reaches 100 degrees, it should be taken 
even 4 hours 

Mouth temperatures ha\ e been the routine at 
the hospital, except in operatix e cases \ATien the 
temperatures are taken bj rectum, they are, of 
course, higher than when "taken by mouth We 
haxe frequently checked the mouth and rectal 
temperatures m the presence of a morbidity and 
found a disUnct variation, but it was seldom as 
much as one-half of a degree and at tim^ they 
w ere identical The quesPon anses w hether or not 
we should consider such temperatures a morbidity 
We have determined our morbidity by the record 
as charted on the temperature sheet 

I made a study of 100 consecutive charts and 
found mat 46 had at least one nse of temperature 
to 99 degre^, 16, to 100 degrees, 10, to 1004 
degrees while if w e use the standard of the Amen- 
can CoUege of Surgeons, we hav e a morbidity of 2 
per cent If a temperature of 100 6 degrees was 
used instead of 100 4 degrees, the morbidity was 
the same, but if we required the temperature to 
stay ov er 100 4 degrees for 48 hours, the morbidity 
was zero m each case 




presence of foul 1 du 
It ^vill be n ted that dunn this peri d the 
J as no note on the chart of 39 of the p^e ts« 1 
the c^use of th morb d t> or the examiLt on si 
negat vc In many of these pat ents the temper' 
ture wou d «ach loo 4 degrees on da>sonly^ 

\as o%e looked by the man sig in the hart 

In those cases m hich morb d ty wa n t du 
to del \er> resp ratory cond ti ns we e ppose. 
to acco t for the cond t on n 4 case while th. 
breasu ere blamed in 4 p>el tis accou ted foi 
35 Tventy occu red dur g 99 and onlv « 
during the jear 19 8 


roE STANDARD OF lIORBIDITy 
M^en we cons der the diffe e t standards of 
morbid t> it is ery hard to say which 0 e s 
r ht It would seem bette to accept the one 
\ hich 1 most unive sally adopted The e are u 
doubtedijr a g eat man> mate tv p t ents who 
havesomense m temperatu edunn thepuerpe 
n m wh ch means little or oth ng as f r as the r 
veil beiUo IS concerned Ther a e thers who 
Mve a prolonged morbid ty and theymaj not d e 
but are left invalids for months or pe haps fo 
life and still they a das fied w th the other 
pate ts who have a ise in temperatu e t sav 
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TABLE vn —MORBIDITY BY MONTHS 
1925 THROUGH 1929 


Januarj 

Febiuaij 

Ylarch 

April 

Ma} 

June 

Julv 

August 

September 

October 

biO\ ember 

December 


Dell^ enes Motbiditj Per cent 


707 

S8 

8 

2 

639 

63 

9 

s 

737 

74 

10 

04 

737 

57 

7 

7 

790 

49 

6 

2 

728 

54 

7 

4 

S22 

64 

7 

7 

813 

47 

5 

7 

778 

65 

8 

3 

782 

33 

6 

7 

773 

63 

8 

02 

703 

38 

5 

4 


sjunge, the barrel of the sjTringe tends to keep 
the mercurochrome in the vagina, but e\ en in spite 
of this, a large part of the fluid will escape without 
ballooning the \aginal vault AVe ha\e had con- 
siderable difficulty in getting our internes to carrj 
out this part of ffie techmque 
A thick pad under the patient will absorb the 
spill from \agina and saves staining the bed Imen 
Care of the ■pertnenm during labor The perineum 
should be thoroughly cleansed, three moist stenle 
sponges bemg used, and the sprayung and mstilla- 
tion should be repeated e\ ery 1 2 hours It is very- 
important to keep all the dned blood and mucus 
from collectmg on the permeum This should be 
removed every 2 or 3 hours durmg active labor 
Vaginal examination The perineum is thor- 
oughlv cleansed with three or more moist sponges, 
the sponge bemg discarded as soon as it comes in 
contact with the anal region The permeum 
should be spray ed The labia are separated mth 
the glov ed hand, and the mtroitus is sprayed The 
first tno fingers are mserted into the vagina, the 
pelvic floor is depressed, and 2 drams of mercuro- 
chrome IS put into the vagma from a small asepto 
synnge (If the mercurochrome solution is used 
carelessly a large amount may be wasted The 
cost of the mercurochrome should not be more 
than 10 or 20 cents per paPent ) The separaPng 
and withdrawmg of the fingers will allow the 
mercurochrome to reach the upper part of the 
V agma AATien a vaginal evammaPon is made at 
the Pme of adrmssion, the mercurochrome need 
not be used m the v agma but immediately' follow- 
ing the vagmal evammapon, the vagma should be 
msPUed as described above 
Preparation for delivcrv The permeum and sur- 
rounding area should be cleansed with three or 
more moist, sterile sponges, all dned blood and 
mucus bemg removed, then dned with a stenle 
towel, and sprayed with a soluPon of 4 per cent 
aqueous, alcohol, acetone mercurochrome The 
spraymg should be done sy stemapcally, begirmmg 


TABLE Vm — ETIOLOGY OR MORBIDITY EOR THE 
Y'EAB.S 192S-I930 


5102 
S 6 
3 °i 


Total deliv enes 
Uncorrected morbiditj 
Corrected morbidity 


Due to del -cry 
LochiomePa 50 

Endometntis 2 

Parametntis 3 

Sapraenua 17 

Retamed membranes 2 

Retamed placenta 2 

Submv olubon 2 

Infected permeum 9 

Phlebitis I 

Bactencemia i 

Pelvic abscess 2 

SalpmgiUs I 

Thrombophlebitis i 

Unclassified 22 


No note 27 

EvammaPon negaPv e r 2 

Kot due to delu:er\ 
Respiratorj 42 

Breast 40 

Intestinal 5 

Cholecj'sPtis 2 

Pjebtis 3S 

Otihs I 

RheumaPsm 2 

Gemto urmarj 2 

Pyonephro=is 2 

Encephalitis i 

ParoPtis I 


ov'er the pubes and movmg the atormzer back and 
forth across the field as the bulb is pressed, until 
the whole area is covered Never use the acetone 
solution for the instillations After the pelvnc floor 
is depressed, 2 drams of the aqueous soluPon are 
put mto the vmgma If a forceps is to be applied, 
an mduePon to be done, or if considerable Pme is 
consumed in the dehvery', more mercurochrome 
should be used m the vagma If the permeum be- 
comes soiled with faeces, it should be cleansed -nth 
a moist sponge, more mercurochrome insPlled, or 
the permeum spray'cd with mercurochrome After 
deliv'ery, if there is anv' laceraPon of the pelvuc 
floor, or if an episiotomy wound is to be sutured, 
the blood should be cleared away and mercuro- 
chrome should be put mto the v ound before it is 
sutured 

Induction of labor At the Pme of the mduePon, 
which should not be less than i hour after the 
onginal mstillaPon, the paPent is prepared as for 
dehveiy The vagma is filled wi& a 4 per cent 
soluPon of mercurochrome The cervTc is located 
and the bag is passed through the cervus and filled 
with a weak soluPon of mercurochrome After 
the stem has been Ped, a hand sponge saturated 
with mercurochrome is mserted mto the vamna 
If the membranes have been ruptured for°any 
considerable time or if the uterme cavuty is con- 
sidered potenPally infected, a small catheter 
should be inserted mto the uterus v hen the bag is 
introduced After the bag is filled, 3 ounces ot a 
I per cent soluPon of mercurochrome may be 
injected mto the uterus through the catheter The 
bag may remain m the uterus for 24 hours v ith- 
out danger of mfeePon 

Catsarean section On adrmssion to the hospital 
the paPent should be prepared and msplled as in 
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T^PLE VI— PROLONGED MORDIDITV 
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At the beginning of this work at the Methodist 
Epucopal Hospital I made ery litUe effort to 
coRcct the raorWity because nian> of these cases 
were not recognised as morbidities b> the attend 
ingph>siciansaDdso they made oo note on chart 
Thus It nas impossible to correct the morbidity 
lEQlKIQDE 

Prepa ction on admission The pubic hair is 
shaved off and the penoeum and surrounding 
field are cleansed with green soap and water 
maUflg sure that all sebaceousmatenal is removed 
from the labial folds 

The external genitalia and surrounding area are 
sprayed with a 4 per cent aqueous solution of 
mercurochrome tt e hav e been using a De Vilbiss 
atomi er for the spraying of the mercurochrome 
s lution b t we bnd consderabfe ditliculty in 
keep nj, the atomizer working properly The spray 
IS too line and unless considerable care is taken 
the area is not properly covered I have been 
e deavo ing to get a better suited atomizer for 
this purpose At all events (he atomizer should be 
cleaned daily and f a stillette >s kept in it when 
not in use t will a d con de ably If the atom 
izer does not work properly a slide sponge 
saturated witl m rc rochrome can be us^ to 
pa nt the permeum 

The asepto vag nal syringe (F g r) that we arc 
n \ us ng should ha e an outs d diameter of 

inch and a barrel 7 inches long w Uiacircola 
mark to indicate a capacity of 3 drams Ihe 
synn e should be filled with me cur ebr me to 
this point Then the 1 b a a e separated and the 
point of the syringe 1 passed along the vaginal 


floor until It reache thevaultof thevagma After 
the syringe is inserted properly the labia should 
be held close together around the synnge with the 
thumb and finger of a gloved hand Ihu keeps 
the fluid from leaking when lie bulb is p tssirf 
causes the fluid to enter the vagina under slight 
pressure and insures its coming in contact with w 
entire vaginal mucosa Figure t represe u tie 
amount that would come m contact with tie 
vaoinaj mucixsa when the instillation 1$ doneby 
means of a catheter and small synnge Tiu 
cnelhod was used for a years d n g the expen 
mental work with mercurochrome m obstetna 
It is evident that a very small amo nt 0* 
roercuToebrome rexna ns in the vagina and the « 
are parts of the birth canal which remain irw 
from the drug In F gure 3 when the s tid'^ u 
used p operly it will be noted that tie 
d slends the vault of the vagina is undoubtwij 
forced mto the cerv x if pen and the Mtin 
vaginal mucosa conies in contact with tie drug 
If the lab a are not held closely together or d ^ 
mstiflation IS done when theceni is/uJiyduatn 
and retracted past the p csentir^ part it is e 
dent that t is impossible to instill the 
p operly This is the te~»on hy weinsist tost tc 
insuilation be started as near the bwi^f 

labor as DOS ble T 0 small sponges held one w 

either labium will keep the gloved hand jro 
sbpp ng and as the syn ge ^thdrawn a 
cc»s fluid starts to escape t may coJJrttM 
the syringe by rel a n the bulb a d m \ g 
syraige from s dc to side A y fluidnotU 
by the syr nge s absorbed by the sponges 
1^ a are not held closed together around tH 
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Note — ^Dp to the present there ha\e been 8,077 de- 
h\enes voth the present mercurochrome technique, with 
but a single death from puerperal sepsis following the 
\agmal dehverj of a viable child The following is an 
analj'sis since August 1, 1930 



Cases 

Morbiditj 
pec cent 

Total <!eU> enes 

279s 

6 S 

Cesarean «ection2> 

103 

47 5 

Delik enes I&>2» cesareans 

^ 9 a 

S 2 

Correctcid morbiditj 


2 5 

A\ era::* davs’ niorbidit> p«r patient 


0 '♦o 

Lon''c 3 t penod o! mo bidit\ 


I;, <!a\*s 

Number of maternal deaths 


4 

Deaths from '^p«is 


0 


BIBLIOGRAPHY 

I Bvedwin J Am M Ass , 1930, six, 93 
a Baowa. Am J Obst , 1930, -cs, 300 

3 Good ILL Am J Obst , 192S, rvn, 339 

4 Gordon J Am M Ass , 1929, xviu 243 

5 Heoterson Colorado Med , 1930, sctii, 1S4 

6 Mayes Am J Obst , 1923, y, No i 

Idem New \ork State J Aled , 1026, Mav i 
Idem Long Island J , 1927, S3i, No 3 
Idem J Am M Ass , 1927, Lvssis, 16S3 
Idem Am J Obst , 1920, yvu, 643 
Idem Surg , Gv-nec &. Obst , 1950, h, 343 

7 Polar Personal coramimication 

8 Raiziss et al Am J Obst , 1950, sav, 1199 


CARCINOMA OF THE TONSIL 

A Re\-ie-w or One Hundred Tayenta-Two Histologically Proved Cases Treated 

192 1 TO 192S, Incldstve 

JAMES J DUFFY, M D , New A ore 

A« istant Attending Surgeon Memorial Hospital 
From the Semce of Dr Douglas Quick Memorial Ho-pital 


C arcinoma of the tonsil is not as infre- 
quent as IS generally believed By tbe term 
tonsil IS meant both tbe tonsil and tonsillar 
pillar, because tbe disease bas usually so far pro- 
gressed when first seen that tbe site of ongm is 
not certain 

Pack and Le Fevre in tbeir surv^ey of 19,129 
admissions to tbe Memonal Hospital between 
Januarj ,1917, and Januarjq 1929, found that i 93 
per cent were suffenng from caremoma of tbe ton- 
sil These lesions constituted 2 23 per cent of the 
malignant tumors included m the survey Of the 
intra-oral group of tumors, carcinoma of the tonsil 
accounted for 9 64 per cent, more than ten times 
the incidence of lymphosarcoma, which was o 83 
per cent of the intra-oral tumors In the orM 
group of caranomata, the frequency of tonsillar 
cancer w as exceeded only by those of the tongue, 
lip, and larynx, the percentage m the order named 
hemg 20 59, 15 39, and 12 17 
Because of the role the tonsils play m the m- 
feebous processes, we are apt to regard them 
mereh as collections of IjTiiphoid tissue A brief 
review of the histologj of the tonsil will show 
that epithehum constitutes a relabv el} large sur- 
face m the tonsillar region 
The lymphoid bssue of the tonsil is covered b} 
the tunica mucosa, which consists of the tumca 
propna and the membrana propna This epithe- 
lium IS straufied epitlielium of manv lav ers, with 
flattened cells on the free surface and columnar 
cells beneath The stratified epithehum serv es as 


a lining to a v arvmg number of macroscopic de- 
pressions, usuall} 10 to 20, which are the crvpts 
These are irregular!} tubular and are somebmes 
branched This cpithehal covermg of the tonsil 
with its man} mfoldings, together wath the com ex 
tonsillar pillar, constitute a relabv ely large area 
of epithehum though hmited to a small region 

The exact ebolog} of caremoma of the tonsil 
IS unknown If the ^eorv of mal-dev elopment in 
the embryomc stage has an} relabon to the pro- 
duebon of cancer, then it can be especialh true 
of the tonsiUar lesions, for m this region there is 
a compheabon assoaabon, in the embrv o, of the 
b}'poblasbc and epiblasbc tissues, pouching in to 
form the oral cavat} 

The locabon of the tonsils is such that thev are 
constantlv subjected to imtabon, bv the constant 
mobon of the jaws m speaking and eabng, bj 
thermal imtabon consequent upon v eiy hot foods, 
b} smoking, and b} the bacterial infecbons, 
which are more or less constant!} present m the 
tonsillar crypts 

It IS thought b} some that cancer occurs onl} 
in bssue imdergomg retrograde changes Tonsils 
serv e their greatest funebon in earl} hfe, and then 
usuall} show signs of progressive atrophv Am 
one, or am combinabon, of these factors mav be 
considered an excibng agent of tonsillar cara- 
noma 

There is no pathognomomc symptom of carci- 
noma of tlie tonsil The most common svmptom 
IS pam, especiall} on swallowing But this dis- 
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Preparation on Admission This is \ery im 
portant if a cesarean section is anticipatwl e\ea 
though the patient may not be m labor If labw 
IS prolonged the instillations should be repeated 
every n hours If the membranes are ruptured 
and the patient is considered potentially i^ected 
on admission before it is endeavored to do a 
caisarean section a catheter should be passed into 
the uterus above the presenting part and 3 ounces 
of a r per cent solution of mercurochr me instilled 
into the uterine canty Following the caesarean 
section and immediately upon the removal of the 
placenta before the utenne cavity fills xsilJi blood 

ounce of a 4 per cent solution of mctcurochrome 
is poured into the utcnne cavity and allowed to 
drain out through the cervix and vagina The 
mercurochrome solution should not be allowed to 
flow into the abdominal cavity Any sp 11 should 
be absorbed by sponges \Mien the fascia of the 
abdominal wall is dosed the wound is si abbed 
1 ith mercurochrome care being taken that no 
excess solution is left in the wound A uterine pack 
saturated with mercurochrome may he left m the 
utenne cavity 

Postpa t tm e«fe The perineum is sprayed at 
least once daily with a 4 per cent aqueous solution 
of metcuTochTome If there is a bad laceration of 
the perineum a pre lous vaginitis or if the 
patient is a poor obstetric r sk the vag na should 
be instilled daily with 2 drams of a 4 percent solu 
tion of mercurochrome This may be done with a 
small V aginal syringe similar to the one illustrated 
in Figure a or by means of a catheter attached to 
a small syringe This procedure has been made 
routine by Dr Coodall of Canada and Dr 
Kagstrom of the Meth dist Episcopal Hospital 
Brooklyn New \otk 

D latat on and c elUge cl dfMg abo li n$ and 
m scar t |ej NVhen the pat enl » admitted to the 
hospital thepenneum hould be prepared and the 
•atuna n tilled as in P eparalion on Adrn s 
Sion T^s should be done at least i hour before 
the operation The preparation at the time of the 
operation should be as m Preparation f r De 
livery All clots and blood sho fd be remo ed 
the vagma being left as dry as possble The 
vag na s then filled ith mercu ochromc The 
cervix IS exposed and swabbed out th a st ck 
sponge or na row strip f packi g saturated ih 
mercurochrome A stnp of pack ng also satu 



rated with mercurochronie is passed into the 
uterus A small asepto synnge codUuul : 
drams of meicurochrome may now be used to fill 
Ae utenne cavilv w th mercurochrome Care 
should be taken when insplling the utenis. If tie 
utenne cav ty is small I have used a a cul c 
centimeter Luer synnge filled with mercurochrome 
and feel that this is sufficient It is possible to 
force the me curochrome throi^h the tubes as was 
done tn one case in which I d d a kparotomv 
following a diktat on and curettage If there is a 
rupture of the uterus the meicurochrome inav 
escape into the peritoneal maty Th s is a v 
suable and may cause some discomfort foUownig 
the operation The utenis may aga n be instilled 
folio ing the operation as menponed before or 
il It IS decided to pack tbe utenis 0 v gma ga e 
saturated with mercurochrome may be used Tin 
packing may be left in for 24 or 4S hours 


r All previous reports on the morb d tv f llo 
ing the roe curochrome technique havejucluiied 
the cases delivereddunng the erpenme u! stage 

2 The morbidity in 5076 vaginal deli enei 
dunng the d velopment of the mercurochnoe 
techmqu was 8 9 pet cent and with $ 

with the present technique it was 5 6 pee c*nk 
This IS compared with 2 072 cases before th ns* 
of menu echromt with m tbidity 12 4 petce t 

3 A history of the devel protnt and aao tu« 
of the mercoroebrome techniq e year by year u 
given with the resulting moro dity 

4 The average days morbidity perpaUettwas 
0 40 before the use of mercurochr me 46 dunuo 
the expe imental stage and w th the p «r t 
d rections carefully followed out 0 26 

5 W ithout me cu ochrome r pat ent m e en 

34S bad a mo bidity f over 20 days in the 
experimental stage t was r in 39 while in the 
latest group it was in 728 , 

6 The season of the year has very little to 0 
with mo bidiiy when thorough vaginal antiseps s 
3 car ed out 

7 The corrected morb dity fo the I st S 
cases was 3 01 per cent 

CDVCLU 10 S 

A 6 year tudy f vag nal antiseps s in bstn 
c cs at the Afethod st Ep scopal II sp tal ana 
resulting morb d ty following cr 10 °°°^ , 
Ks w th the mere ochrome technique 
have p o ed that it is poss ble to pr tect aim 
e cry mothe fr m the r ages of puerpe al miee 
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carcinoma of the tonsil Following the destruc- 
tion of the pnmarj' growth by the cautery or 
diatherm\ , the patients have died of metastases 
This brief resume should be sufficient to com- 
pel anyone to classifj carcmoma of the tonsil m 
any stage as pnmanly surgically inoperable 

CXIMCAl STUDV 

It IS my purpose to report a cbnical study' of 
122 histologically proved cases of carcmoma of 
the tonsil admitted to the Memonal Hospital be- 
tween the years 1921 and 1928, mclusive 
The a\erage age m this senes was 55 4 years 
The two extremes were 78 and 21 years The 
pabent 78 years old had a papillary growth, grade 
I, radioresistant The youngest patient, 21 years 
of age, had a transitional cell type carcmoma, 
grade m, radiosensitive In the latter case there 
was bilateral cervncal involvement For 9 months 
pabent had nobced a swellmg m his neck, which 
had been mcised before he apphed to the hospital 
for treatment 

It IS of no pracbcal importance whether the 
lesion IS on the nght or die left side In this 
senes, the nght and left sides were almost equally 
involved 52 lesions were on the nght side, and 
69 were on the left side 

Smce carcmoma of the tonsil is nev'er a pn- 
manly operable disease, it cannot be classified 
into operable and moperable, or mto early , border- 
hne, and advanced, which is a surgical nomen- 
clature and refers to surgical techiuque rather 
than to prognosis In this commumcabon, the 
carcmomata will be classified as early' or ad- 
vanced By early is meant that the lesion mv oK es 
only one, or at most, two conbguous regions, that 
IS, tonsil and tonsiUar piUar, or tonsillar pillar and 
adjacent tongue, etc If three regions are in- 
volved, or wide extension mto an adjacent region 
15 found, then the case is advanced It is not 
uncommon to hav'e a cancer of the tonsd infiltrate 
the base of the tongue to a point near the oppo- 
site tonsil In one pabent m this senes a grow th 
of the tonsil had so deeply infiltrated the mucosa 
of the cheek that there vv as marked tnsmus, due 
to infiltrabon of the masseter muscle by' the 
neoplasm 

Of the 122 cases studied, only 33 were classified 
^ early, while 88 were advanced Two pabents 
had had a tonsillectomy before a dmi ssion, so were 
classified as early', and one chart was defiaent in 
^cscnpbon, although the diagnosis was ven- 
tied both historically and histologically 

several cases were classified as earlv though 
cervical metastases were present The reason for 
this classificabon is to emphasize the fact that 


insignificant primary lesions can give nse to 
metastases 

If only' those cases were considered early, m 
which the primary lesion was limited to two re- 
gions, and at the same tune showed no neck 
mv'olv'ement, the total would be 14, or ii 5 per 
cent 

The gradabons, as detennmed by the histologi- 
cal study, of the secbons of the 117 classified 
cases, were as follows 



Cases 

Per cent 

Grade I 

10 

s S 

Grade II 

SS 

75 2 

Grade m 

s 

6 9 

Transitional 

II 

9 4 


In 4 cases the secbon was so small it could not 
be graded, and one was a mixed grade H and 
transibonal cell carcmoma 

These figures at first sight w ould seem to be at 
shght vanance wnth those given by Ewnng m his 
classificabon of 200 tonsillar lesions But if the 
grade III group, which has lost its squamous 
charactenstics, is combined with the transibonal 
cell group, and the single case of mixed type 
added, then, wnthin a small percentage, the figures 
agree wath his total of 72 per cent squamous and 
iS per cent Iv mpho-epithehoma and transibonal 
cell carcinoma 

There is much to be learned by the histological 
studv of very early lesions of the tonsil If the 
bssue removed by tonsillectomy were carefuUv 
secboned and microscopically studied, we would 
eventualh learn much about the beginmng of 
carcinoma primary m the tonsd itself The exact 
locabon and the mode of ongm are not now 
known 

The treatment of carcmoma of the tonsd is 
usuallv a combinabon of external and mtersbbal 
radiabon Each side of the neck is subjected to 
high v'oltage X-ray, the beam indudmg both the 
primary' lesion and the lymph drainage areas 
Imm ediately following these exposures, the ra- 
dium pack IS directed ov'er the primary lesion and 
the adjacent cerv'ical region These radiabons are 
given in full ery'thema dosage This amount of 
radiabon dehv ers 150 per cent to 180 per cent of 
a skm ery thema dosage to the tonsillar grow th 
Y ith the histological gradabon and the clmical 
response to the external radiabon as a basis for 
judgmg the radiosensibvaty', a v arymg amount 
of radon is then implanted into the neoplasm. 

the configuration 

The number of patients who apply for treat- 
ment with cervical metastases already definitely 
Ktablished, and often in the adv anced stage, calls 
for 1 more vigorous educabon of the public re- 
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comfort accompanies so manj oral lesions that it 
invites a thorough oral examination e en though 
the patient js only a child Carcinoma of the ton 
s 1 has occurred in children under 5 jears of age 
At times the patient complains of an irritation or 
soreness of the throat and occasionally of pain 
referred to the side of the head irritation and 
soreness indicate that the primary lesion is hot 
\ idespread over the contiguous regions 11 the 
pain referred to the side of the head is a promi 
nent symptom it nilJ be found that the lesion 
infiltrates deeply and that there is cons derable 
extension into the base of the longue or the c is 
an obvious mass in the upper cervical region 
which has infiltrated around the upper branches 
of the Cervical nerves 

A painless mass in the upper cervical region 
oroverlj ng the carotid bulb ina> be a metastas s 
J om an apparentlyinsjgiuficant cancer of the ton 
sil Thisman festationiscommoRl>associatedwilh 
a lesion of the trans Uonal cell type It is not infre 
quent to have the patient apply at the bosp tal 
fo treatment after such a mass has been incised 
by a phj'Sician vho after a casual glance into 
the mouth has opened an abscess only to 
dram blood This procedure tends to spread me 
tastases and at t mes permits the ^oirth to 
fuiigate through the \ ound 
The diai,nosis of a cancer of the tonsil is not 
always simple A microscopic ectwnissom times 
neersary for a final decis on A classic I d np 
tion of a carcinoma of the tons 1 is impossible the 
8 tes of origin d ffe the extent vanes there are 
d fferent degrees of ulceration bulk infill ation 
and especially a variable amount of infect on 
^ch alters the appearance 
The more usual type of tonsillar Ics on might 
be described as an ulcerated gro th of variable 
SI e in olingthet nsUand tonsillarpiUar com 
monly the anterior The edges of the ulcer are 
ele ated tidurated irregula The tnd at n 
na\ e tend nto the to g e in hich case there 
a fissure belv eea th t nstlla p Ua and the 
ton ue The floor of the mouth and the mucosa 
f the cheek a e the next most 1 kel> ej, ons to 
be olv d The ulce may present the appear 
ance of a c e n granular su face or a sloughy 
infected crater 0 the intenned ate stages 
Th radi sens me non ulcerating type of can 
ccr may be confused th lymphos rcoma and 
the cervical metastases from a cry small but 
adiosensiuve carcinoma of the tonsil may be 
sinulat d by ce ical Hodgkin s disease Tbe 
dislnbution of the adenopathy is helpful m dif 
{eTcntiaang carcinoma from Hod kii s dseas 
in the latter the adenopathy asu Jlygencial 


But the lymph node enlargement is of little ralm 
in differentiating tonsillar cancer from lympho 
sarcoma Incithercase the tonsilma} heenia ged 
and a mass may be felt m the cervical region fi 
rad osensitive tonsillar ca cmonia often lads th 
tharactenstic induration which is frequently con 
sidered necessary for a diagnos s of cancer 
Ass stance in (he d Sere tial diacmos s ol carci 
noma and lues or tuberculous ulcer maybehac 
by the Wassermann reacti n and \ ray films 01 
the chest But it must be borne in mi d drat 
either lues or tuberculosis or both may be co- 
existent w ith carcinoma D agnos 5 of earn oma 
of the tonsil must never be made on clinical ex 
aimnation alone a histological study 0! s sectiori 
is necessary in every case pnmanly for lenfia 
tion of clinical diagnos s but also to classify the 
growth according to gradation of tna! gnancy 
The region of the tonsillar pillar is rot a rar* 
site for an adeno d cy stic carcinoma Tb leao 
can often be disti gu shed clinically by its I ck 
of ulceration and its eons stenee whim is that 
of encapsulated fluid under tension 
It IS not necessary to mention the rarer ivpei 
of tonsillar neoplasms because the diaimos s &ec 
essar ly depends on biopsy 
In the literature on turoo s of the tonsil (a d 
these are reports of one or at most a few tasn) 
tonsillar sarcoma is often mentioned and de 
s nbed The more common description is 0 no 
ulcerated tumor mth the appearance of encaps 
lation The mode of met stases is said to be lie 


s m as in carcinoma and this t tersion occu s 
early These so called sarcomata ate undo bt 
carcinomata of the transitional cell type of tb* 
lympho ep theboma as desenbed by Schmende 
Regaud and E mg '^arc ma of the lorsil other 
than lymphosarcoma ^ch belongs to the 
phoma group is rare Pack and Le Fevxe did 
not find a case recorded m the r study of ig r ? 
cases admitted to the Memorial Hospi al 
The surgical app oach n the care of ca 
of the tonsil has been most inadequate Cre* 
of Boston was the fi st m this coonfry to deKnte 
the surgical treatment by a lateral pharyrgo tomy 
This was in 1E70 Matthews (tgia) did fot M e 
a cure in a a cases His treatment was to« Uec 
tomy and cautery or excis an ol the growth by 
a late ai pharyngotomy This latte procea 
as attended by a very high mortal ty 4 opera 
live deaths in 35 repo tei cases 3 oth ” 0 
I Jlhin 6 m nths Only 4 patients J ed bey m 
a year pe od Jacobson (ww t P ° , 
pauenllt^oldseas . y.a » ft/tns lW") 
andcauteiy Bloodgood more of the ut 
of su ge y states iV at he has not cur d a 
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sides of the neck nere involved 8 times, 9 S 
cent It IS mteresting to note that foUowng a 
ligation of the carotid artery and its branches, a 
neoplastic deposit v as found in the scar once 
The treatment of the cervical region m carci- 
noma of the tonsil is the same as m cancer in 
other locations of the oral cavity Only a 
brief resume will be made m this treatise 
conservative treatment of the cervical re^on as 
been maintained On admission to the hospital 
service, the lymph drainage areas of the 
irradiated vith radium or X-ray or 
site of the pnmarj' lesion is included in me beam 
of ra>s This procedure is followed whether or 
not there is defimte mamfestation of disease in 
the neck At the completion of this external radia- 
tion, gold tubes of radon are implanted mto the 
primarj' growth If there are no cervical metas- 
tases present at the time of admission, the patient 
IS observed carefully and at frequent intervms, 
with special attention to the neck If operable 
cervical metastases develop, or if thej are pr^ent 
at the time of adimssion, a neck dissection is done 
when the skin reaction from the external rama- 
tion has subsided and the pnmarj lesion is about 


healed The time for this to obtam is usually 3 

to 6 weeks „ , -li t 

Cervical nodes to be classified as operable mimt 
be limited to the same side of the neck as the 
primary lesion, the carcmoma must not have in- 
filtrated the capsule, and the gradabon of toe 
lesion must be in the more fully differenUated 

class histologically , t n j 

When a dissection is indicated, a full and com- 
plete operation is done, including the anterior and 
posterior tnangles, wnth resection of the stemo- 
mastoid muscle and the jugular vein If toe pri- 
mary growth is of a very radiosensitive tjqie, 
radical surgety^ of the nodes is not undertaken, 
dependence is placed upon the surgical exposure 
of the node and radon m full dosage implanted 
in gold tubes In the more advanced cases, the 
interstitial radiation is buned through the skin 
wathout incision This latter method is used in 
advanced inoperable cases, if the tj^pe of cell of 
the neoplasm is radiosensitive or radioresistant 
Only in rare instances can “cross” metastases 
or bilateral metastases be considered operable 
In evaluatmg the efficacy of external radiation, 
it wall be more enlightemng to compare the group 






Nmetj one patients vere adnutted to Uie bos the postenor submanllary region 6 times 
pital with cervical metastases or later dc doped and6 6percent especti\el> ^ 

them The location f these m tastases was in to the pnmary le^ on was first palpably m>o 
the UTJper d ep cervical group m 58 nstanccs in 3 insUnces 3 3 pe cent This s'tme n 
61 7 ver cent The node o\erl> ng the car t d of times the whole chain l nodes on me 
bulb \ as tot aGected 12 Um s and the node m the pnmary I sion was palpably invaded 
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TABLE IV —1921 TO 1924 OPERABLE NODES ON ADjSIISSION 



Pnmari 

Grade 

Recorrence 

Location of nodes 

Operation 

Recurrence 
in necL 

Result 

19:1 

X 

Xaili 

n 

0 

Deep cervical 

Ligature and ^eeds 

0 

Died 3 rnos. 
hamonhage 

2 


n 

0 

Upper deep cervical 

Carotid dissection 

0 

Died 6 mos 
faEmorrhage 

s 

Early 

n 

0 

Upper deep cervical 

Carotid dissection 

0 

Lost sr*s 2 s 0 evidence 
of disease 

■> 

Advanced 

I 

0 

Upper deep cemcal 

Carotid di_sectioa 

0 

Died 6 mos 
haemorrKage 

5 

Advanced 

in 

Transit 

0 

Upper deep cervical 

Carotid dissection 

0 

Died 10 mos 

1932 

6 

anced 

n 

Tongue 3 mos 

Upper deep cemcal 

Excision of node and 
bare seeds 

0 

Died 9 mos 

7 

Advanced 

n 

0 

Upper deep cemcal 

Incomplete dissection 

0 

Diedsyrs Tuberculo- 
sis no carcinoma 

8 

Advanced 

n 

0 

Upper deep cemcal 

Excision at bgalion 

0 

Died 2 mos 

Pneumonia at age Si 

1023 

9 

Advanced 

n 

Pnmarj not controlled 

Upper deep cemcal 

Incomplete dissection 

0 

Died 3 mos 

xo 

Advanced 

Transit 

0 

Upper deep cemcal 

0 

0 

Well? 

1934 

IX 

Eailj 

m 

Transit 

0 

Upper deep cemcal 

Dissection incomplete 
and bare seeds 


Died 6 mos 

X 3 

Advanced 

in 

Transit 

0 

Recurred in left upper 
quadrant x yr 5 mos 

Upper deep cemcal 

Dissection complete 
and bare seeds 

0 

Died Ip mos 

13 

Advanced 

Tranat 

0 

CaxoUd region 

Dis ection incomplete 

0 

W dl sV« >•« 

14 

Eaxlj 

n 

0 

Deep cemcal 

DiSsechon complete 

0 

Well yrs 

7 S 

Advanced 

u 

Pnmarj not controlled 

Upper deep cemcal 

Incomplete dis&ection 

0 

Died s mos 


Sides of the neck 'vsere involved 8 times, 9 5 per 
cent It IS interesting to note that following a 
hgabou of the carotid artery and its branches, a 
neoplastic deposit was found in the scar once 
The treatment of the cervical region in carci- 
noma of the tonsil is the same as in cancer m 
other locations of the oral cavity Only a very 
bnef resume wiU be made in this treatise The 
conservative treatment of the cervical region has 
been maintained On admission to the hospital 
service, the hmaph drainage areas of the neck are 
irradiated with radium or X-ray or both The 
site of the pnmar> lesion is included in the beam 
of ra}s This procedure is foUoned whether or 
not there is defimte mamfestation of disease m 
the neck At the completion of this external radia- 
tion, gold tubes of radon are implanted into the 
primary growth If there ate no cervical metas- 
tases present at the time of admission, the patient 
IS obseri ed carefully and at frequent intervals, 
mth special attention to the neck If operable 
cemcal metastases de\ elop, or if they are present 
time of adnussion, a neck dissection is done 
"hen the skin reaction from the external radia- 
tion has subsided and the primary lesion is about 


healed The time for this to obtain is usually 3 
to 6 weeks 

Cervical nodes to be classified as operable must 
be limited to the same side of the neck as the 
primary lesion, the carcmoma must not have m- 
filtrated the capsule, and the gradation of the 
lesion must be m the more fully differentiated 
class histologically 

WTien a dissection is mdicated, a full and com- 
plete operation is done, including the antenor and 
posterior tnangles, with resection of the stemo- 
mastoid muscle and the jugular vem If the pn- 
mary' growth is of a very radiosensitix e type, 
radical surgery of the nodes is not undertaken, 
dependence is placed upon the surgical exposure 
of the node and radon in full dosage implanted 
in gold tubes In the more advanced cases, the 
interstitial radiation is buned through the skin 
■without incision This latter method is used m 
adv anced inoperable cases, if the type of ceU of 
the neoplasm is radiosensitiv e or raciioresistant 

Omy in rare instances can “cross” metastases 
or bilateral metastases be considered operable 
^ ,f'^“^tmg the efficacy of external radiation. 

It will be more enlightemng to compare the group 
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T\BLE VI —1921 TO 1924 IKOPERABLE NODES ON AD:NnSSION 



1 Prim^ 

Grade 

Location, of masa 

1 Treatment 

Result 

1931 

1 

A.dv'anccd 

n 

Confluent mass upper deep cervical 

Partial rcmo^*al and bare "eeds 

Lost 10 mos 


Eatlj 

XI 

1 Upper deep cervical 

■Eximial radiation 

Died 3 mos 

19 3 

3 

Advanced 

II 

Upper deep cer\Tcal infiltrating 
sternomastoid 

External radiation and bare «ecds 

Died 17 ino« 

*» 

Advanced ' 

n 

! 

Nodes both sides 

External radution and bare «eeda ! 
both «ides 

Died 17 mcte 

S 

Earlj j 

nr j 

Transit. ' 

Upper deep cer\^cai and snbmaxU i 
lar> ' 

External radiation 

Died 6 HUT' 

6 ' 

Ad\'anced 

n 

WTiole chain of nodes 

External radiation bare seeds 

Died I mo 

192, : 
7 ; 

Ad\ anced 

m 

Transit 

Upper deep cer\ncal same <ide 
Carotid on opposite side 

Bare ^e<L 

Died 6 mos 

8 

Earl> 

n 

Upper deep cervical and submaxil 
lary 

External radiation and bare seeds 
at exposure 

WcUsjrs 2 mos 


no e\ndence of cervical involvement Dunng the 
penod 1925 to 192S, inclusive, the respective per- 
centages were 72 per cent and 77 per cent. 

There is considerable percentage difference in 
the results in the two penods More adequate 
evternal radiation durmg the second penod was 
undoubted! 3’’ a factor, but due consideration must 
be given to the use of gold tubes after the begm- 
ning of 1925 Gold tube implants of radon have 
been much more efihcacious in the destruction of 
the primar3 growth than the glass seeds While 
there is disease present, danger of metastases per- 
sists Recurrence is a mamfestation of latent 
disease 

The location and frequenc3' of local recurrences 
uere as follows tongue, 16 times, tonsil, 7, soft 
palate, 6, pharyngeEd wall, 2, and floor of mouth 
and mucosa of the cheek, once each 
During the penod 1921 to 1924 there were 15 
local recurrences, 30 per cent, w hereas in the pe- 
noj 1925 to 1928 there were iS local recurrences, 
24 per cent This decrease in the percentage of 
loml recurrences is pnmanl}' due to the use of 
gold tubes, this ty^pe of implant being first used 
at the beginning of 1925, the bare seeds were in 
previous to that time 

the reason for the decrease in recurrences will 
oe obvaous if the quahtv of the radiation from 
the two tvpes of implants is considered If the 
amount of radiation transmitted b3 the glass seed 
as lOD per cent, then the relativ e amounts 
el P ravs and 9-rav’s are 96 5 per cent and 3 5 per 
cent, rcipectiv elv With tlie o 3 millimeter of gold 
hter, the ^ radiation is 8 8 per cent and the 7- 
radiation is 91 2 per cent, again assurmng that 
he transmitted radiation is 100 per cent The 
lotal radiation transmitted b) the gold tube is 


only 3 16 per cent of that transmitted b} the 
glass seed The o 3 millimeter of gold screens out 
practically all the soft, necrosing ff-rays, whose 
sphere of activutv is limited to a region with a 
diameter less than a centimeter, but which, due 
to their quantity, produce totd destruction of 
tissue m provnrnty to their source The u^ual 
amounts of radon m glass seeds and gold tubes 
are i milhcune and 2 millicunes, respectiv ely Li 
the companson of these two implants, it is found 
that the glass seed of i milhcune produces five 
times the v'olume tissue necrosis as the gold tube 
of 2 milhcunes In other w ords, twice the amount 
of 7-radiation may be had from gold implants, 
with one-fifth the volume necrosis produced by 
glass seeds Hence more equal distnbution of ra- 
diation is dehvered throughout the tumor beanng 
area 


The complete necrosis around the implant was 
a great difficulty in the care of patients treated 
with glass seeds of radon The slough became an 
excellent culture medium for bactena, and the 
infecUon added to the slough The av erage dura- 
tion of the presence of the slough following the 
use of glass seeds was 5 4 months This average 
was reduced by usmg gold tubes to 2 months 
jMany of the patients having had gold tube im- 
plantation mto the tonsillar region had no slough 
at any time The average was brought up to 2 
months either by the presence of infection due to 
poor oral hygiene or by the necessity for further 
treatment of a persistent portion of the disease 
or a recurrence These conditions are essentiallv 
me same, only the time interval suggests the 
distinction The second implantation of radon 
even m gold filtered tubes, nearlv alwavs causes a 
secondary necrosis 
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md Fare seeds There Vv ere 49 cases m this 
^oup and 10 survr\ ed the 5 year period, a per- 
lentage of 20 4 per cent One patient was lost 
lUSt at the 5 ^eaT inten’al He v.as free of dis- 
jase, and if included in the 5 year cases, the per- 
lentage Mould be 22 4 per cent 
If die patients are grouped according to the 
uondiPon of the cervical nodes, 5, or 38 4 per 
cent, of the 13 cases with no nodes throughout 
their penod of observation, are vs ell No patient 
IS 11 ell i\ho entered the hospital uithout nodes, 
but later developed them after admission There 
Mere 13 such cases Of those 15 patients who 
had palpable metastases but in an operable stage 
on entrance to the hospital, 4 patients, or 26 6 
per cent, survived the 5 year penod In the in- 
operable group, I, or 12 5 per cent, is chmcally 
tree of disease at the end of 5 years and 2 months 
This patient had a grade II lesion, with the upper 
deep cervical group of nodes involved Following 
the regression of the primarv lesion and dissection 
of the anterior tnangles of the neck, with removal 
of the sternomastoid muscle and the jugular vein, 
metastases appeared m the postenor tnangle of 
the neck Since the primary lesion had completely 
regressed, this mamfestaPon of disease was un- 
doubtedly present, but not discermble, at the 
time of operation, therefore it is classed in the 
inoperable group because of the wide dissemina- 
tion However, this classification maj be ques- 
tioned The nodes in the postenor tnangle w ere 
implanted with radon in glass seeds 
Whichev er v av this case is classified, the 20 4 
per cent chmcallj free of disease at the end of 5 
} ears remains the same 


srjAni vRi 


Carcinoma of the tonsil is not a rare disease, 
It compnses 2 23 per cent of all the malignant 
tumors admitted to the Memorial Hospital, and 
9 64 per cent of the intra-oral mahgnant tumors 
Surgen alone is totally inadequate to cope w ith 
this disease 

Most carcinomata of the tonsil are advanced 
when first seen in the hospital chnic 
The size of the pnmarv grow th has no relation 
to the stage of the disease as judged bv the 
metastases 


More adequate external radiation and tlie use 
of gold filtered tubes of radon hax e made radia- 
tion thcrapj more efiicacious 

(The grade II tj-pe of carcinoma w as the pre- 
ponderant lesion — 88 or 75 2 per cent) 

Of the 122 cases in this senes, onh 51, or 
41 S per cent, were admitted witliout cervncal 
metastases Onlv those patients treated up to 


T4BLE vm — CASES mXH NO NODES OK AD- 
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1925 can be included, in the ^ jear group Of 
these 49 cases — 13 had no cervical nodes through- 
out and 5, or 38 4 per cent, are well, 13 dev eloped 
metastases after admission and none is well, 13 
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TABLE IX -BURATIOX OF LIFE AFTER ADMISSIOX 



had operable nodes on adm as on and 4 ot 3^6 
percent arenell and 8 bad inoperable nodes od 
adnussion and z or 12 5 per cent isnell In the 
group treated 5 or more yea s ago 10 patients 
are now clinicalJy free of disease from 5 to 9 
>ears a percentage of 20 4 
Caicmotiia of the tonsil should be treated by 
radiation therapy or by radiat on and surgery of 
certain raetastases not b> surgery alone 
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THY]ROIDECTO]\iy FOR THYROTOXICOSIS ^ 

H jM RICHTER, M D , F A. C S , Chicago 

Professor of Sorgery Northwestern Una ersiti Aledical School 


I T IS a matter of every day experience that the 
Pmid or inadequate removal of the thyroid 
commonly gives but limited relief from s3mQp- 
toms and only partial control of the rate of met- 
abolism It IS equally a matter of every day clmi- 
cal evpenence and laboratory demonstration that 
total or subtotal removal of the normal or patho- 
logical thyroid results in varying degrees of hypo- 
thjroidism, closely related to the extent of thyroid 
lemoxal 

In my own experience, the extent of the thy- 
roidectomy has determined not only the degree 
of immediate relief, but the permanence of that 
relief I have been able consistently to substitute 
hypothiToidism for hyperthyroidism m a senes 
of cases, the data of which I mil present to you 
In the great majority of the patients the hipo- 
thj'roidism ultimately gave ivay to normal th>' 
roid activity mth what I judged to be the de- 
velopment of a compensatory hyperplasia HiTio- 
thjroidisra, however, persisted in a sufficient 
number of these patients to present the only 
Source of doubt as to the advisabihty of this 
radical procedure That some faded to return to 
normal function and that those whose function 
returned to normal did not develop by a pro- 
gressive increase in the thyroid function to above 
normal, that is, to relapse, I have attnbuted to 
sheer inabihtj of the small amount of thyroid 
that I leave to develop such a relapse The per- 
sistence of hypothyroidism m the human subject 
has its Counterpart in the failure of adequate com- 
pensatory regeneration m the expenmental ani- 
^n which the amount of residual thyroid is 
suiTicieatly reduced 

In comparing results of the radical operation 
which I propose with less radical procedures re- 
garded bj many as satisfactory, I have repeatedly 
stated that objective data based on observations 
for V hich the reporter can personally vouch, are 
alone of rvalue 

The diagnosis of the patient’s postoperative 
condition is just as important and requires the 
wme type of studj^ as the onginal Aagnosis 
neither can be accomphshed by correspondence 
U requires no unusual clinical expenence to learn 
mat the subjectn e feehng of perfect well-being 
on the part of the patient mav be associated with 
me most obvious objective evidence of persistent 
my rotoxjcosis No answers to letters of inquiry 

*Pxc£entcd btfo c SeclionaJ tnecticg o llie Aroericaa ( 


can have any^ diagnostic value that justifies their 
consideration 

As a justification for the very radical operation 
advocated in this paper, I wish to present in 
abstract the recent studies of two series of cases 
previously pubhshed For this purpose data 
on the basal metabolic rate alone are presented be- 
cause I believe they form the simplest and most 
accurate objective data available for comparative 
studies It must be clearly understood, however, 
that not only were these metabolism studies made 
under my personal supemsion, or the supervision 
of competent recogmzed mternists, but that the 
patients were also personally examined under the 
same conditions That is, the diagnosis of the 
postoperative condipon was based upon exactly 
the same type of study as that on which the 
onginal pre-operative diagnosis was made No 
data on the basal metabobc rate or reports on the 
condition of the patients made by their family phy'- 
sicians or by outlying laboratories or hospitals 
are included 

The statistical material is liimted to patients 
who have been adequately studied, and whose 
basal metabolic rate generally was above -f-jo 
Plus tiuity was arbitrarily chosen to safeguard 
against the inclusion of questionable border-bne 
cases Patientsw ho were clinically toxic, but whose 
metabobc rate was not raised, or whose chmeal 
data were insufficient, were separately classified 
and not included m this study There were no 
deaths among these, so the mortality data are 
not favorably aSected by excludmg them A 
certain number had received iodine preparation 
before coming under observ’-ation, where the 
chmeal diagnosis was obvious, these were in- 
cluded Relatively few were included with 
tyqjical thyrotoxicosis of mild grade with con- 
sistently raised metabolic rate but not reaching 
+30 In all, 14 8 per cent were below -4-30 

The first senes (i) concerned 112 consecutiv^e 
patients of whom a personal postoperative study’’ 
of 100 could be made This senes was studied in 
June, 1926, and published m March, 1927 At 
that time 99 of this 100 had normal or subnormal 
rates of metabolism, 5 after a secondary operation 
Seventy-six of these patients have since been 
follow ed, 55, for ov er 5 y ears Tw o hundred and 
thirty -eight additional metabohe rate readin^^s 
nave been made upon them But one has been 

|lI^ge of Sa-gcocs Oitlind California Ap il aj S io,t 
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lound to be toxic She ^ as a child of 13 xiben oper 
atcdupon hence a less radi al operational as done 
She had but a sirgle metabolic ratereadi gof +6 
at the time of the ong naJ pubj cation then Ss 
appeared for 6 years She now is mildly toxic 
(+28; and has palpable thyroid masses 

The second senes was of 500 ca es puUidted in 
July 1929(2) Of these 447 were available for 
postoperative study at the time of publication 
Four hundred and forty three of these had a 
basal metabolic ateof +15 or belm 3 of the 4 
obviously werenot toxic at the time tbeirmetabol 
1C rate being accounted for m the paper as pub 
hshed None of this series had required a second 
ary operatio 1 

Th ee hundred and fifty four of the e patients 
have since been studied 655 add tional metabol 
1C rate readings being made to date Of these the 
pat ent who was toxic at the time of puW cat on 
was subsequently re operated upon One had a 
smje metaboll rate at the time of publication 
of +3 'subsequently she had tv 0 raised readin s 
and i as clinical]} tox c though her metabol c 
rate is now 4-10 One had an as ocialed harmo 
lytic jaundice at the timeof operation Hermeta 
bolic rate had not eached normal on the eighth 
po tope ati e day when she pa sed from under 
observation She eturned 4. months later in an 
acute exacerbation of her jaundice during which 
sh di d T\ 0 metabol c cate readin s taken 
durin^ thi exacerbation were +20 and +23 
r urteen f the 43 patienu on whom we had no 
data at the t me of publ cati n returned for fur 
the study Of these one who had regarded him 
self as well for jy years as oh lously toxic 

Thus of 600 patient subjected to ultrarad cal 
thyroidectomy the data on i hich have been pub 
I shed SS 9 have had some postoperative study 
Of these 430 have been subjected to fu the 
studies ncluding 900 add t onal metabolic ale 
icsdng But of thos^ report d no mai at the 
time of publication ha e since b come to ic each 
afte a ngle normal basal meUbobc rate One 
of these 2 as th 3 year old chid mentioned 
vhose operation was planned to be reJat ely con 
servative because of he y uth In not a st gle 
patient n this ser es hose basal metabolic ate 
was normal on two or mor tests has the e be n 
a relapse of thyroto cos s i ith a nse of m ta 
bol c rate 

A further tudy of 500 add t onal patients sub 
jected to thycoiiectomy subsequent to these tv o 
sene sho vs but a s ngle patient nienfioned b 
lov who after three normal basal m t bcOic ate 
readinus sho vetl a defin te ise v ith e iden e of 
thyrotoxico is This s n le possible excqit on in 


a senes of 1 100 cases v as a pabent whose mefi 
boism tests were made at lon„ interval wit 
practically no medical supervision during irhi h 
he may very well have had penods of thyroCox 
ICO i It IS concedel that thyrotoxic patients 
not subjected to operation may have penods of 
quiescence cerlanly thyroidectomy eve so in 
complete may not prevent this The verygreat 
number of conservative thyroidectomies that a e 
followed by permanent benefit show bow wide 3 
latitude is p^rmitt d the utgeon 

To determ ne the natu e of what is commonJv 
desenb J as a relapse a study was mad of a 
series of 50 patients p esenti g themselves fo 
secondary operat on following failure of a pre ous 
thyro dectomy Thirty two had their first opera 
tion elsewhere iSbyme Most of these pat cats 
reported themselves as bavmj, been well lor 
vanous periods of time follomn the r onginai 
operation rsnpng from S months to rj yeart 
Fo ty one of these patients had had no adequate 
med cil supe v s on and no basal metabol c ntr 
stud es during their period of seemi g lellhriag 
E ghtef these pail nlshadbcenadequately stuiLtd 
Iin cailyand ithrepeatedmetabol crateebsem 
tions All 8 of these were found to have btt 
consistently toxic throughout Some had occa 
atonal normal or low metabolic rates espexiUv 
nhiletak ngiod ne — none had consi tentlyno msl 
rates at anv t me These were all obv ous fail res 
and not relapses 

One pat ent mentioned had shown three 
norma) readings and may po sibly be lecordea 
as a case of true relapse after operati e cure but 
was not under adequate s pe ns on and cannot 
be accurately class fied Thus of jo ^ 
apparent elapses but one incompletely tudim 
patient may have had a true rdapse wnil 
patients adequately stud ed proved to be case 
nadeq ate surge y 

\f9 (al t) The ult aradical thjr dectomy 1 
one sitti g 13 plan ed not merely to les en tw 
incidence of immediate failure and bt 
thyrotoxicosis but to 1 ermorta ty 
dea (3) i that not e ough patbol fci al is> 
s left to permit a senous postoperati e mv 
cn Acc rding to this co 1 ept on it 1 P 
aselv the most l xic patients the 
patients who requ re the most rad cal per* 
and that at one s ttmg 

There was ne death in each of the t o sem 
A totaJ of death m 0 cases a pal ent w 
tabtyof 3+ percent *ruJ 

In a study of results n older pat ents 
that in a con ecuti e senes of ^ 
whom 200 wereo ergoyear of age there 
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deaths among the 200, and 3 deaths m S60 con- 
secutive cases under 50 3'ears of age, a total mor- 
tality of 0S5 per cent The patients were not 
picked, their ages ranged to 76 vears, and no pa- 
tient whose consent could be obtained was re- 
jected Obviouslv, the mortality w ould have been 
further lowered b} less rigid exclusion of clinicallj 
toxicpatients on their basal metabolic rate findings 

THE ESSEVTLVL FE.XTURES OF THE OPEIOVTIOV 

1 Fre-opcralloe Iodine is given in large doses, 
well diluted, over a period of 2 to 4 w eeks, longer 
m se\ ere cases Clinical gain rather than meta- 
bolic rate response determines the duration hl> 
experience wnth small doses of iodine has been 
unsatisfactorj hledicmal preparation otlier than 
iodine and sedatives is left enbrely to the mtern- 
ist. Except for special indications, patients are 
ambulatory and not hospitalized dunng this 
penod, though long hours of rest and high caloric 
feeding is enforced 

2 The thyToidectomy' is completed in one 
sitting There are no preliminary hgations or 
lobectomies The purpose is to ieav^e so little 
thjToid behind that a postoperativ'e reaction 
cannot dev elop 

3 The upper poles are so exposed as to permit 
the division of the superior tliyroid arteries be- 
tween clamps These are the only vessels divnded 
between clamps during the entire operation No 
other vessel requires it The poles themselves 
are ne\ er ligated — ^no part is ever left behind 

4 With the pole drawn downward the fascial 
tissue forming a sort of suspensory ligamentous 
structure supporting the upper border of the 
isthmus and contaimng a single small artery is 
made tense A curv'ed forceps is gently insinuated 
mider it, toward the median line, a clamp is 
applied and it is divided 

5 The isthmus is divided and the parts re- 
tracted laterally by means of sharp retractors 
hooked into the tissue, thus evertmg the lobe 
Usually but one artery, or none, crosses the 
isthmus and needs clamping — the retraction pre- 
vents venous bleeding The large veins crossing 
over Its surface may be disregarded if kept under 
gentle tension The size of the isthmus has little 
bearing on its v’-aaculanty 

6 Sharp and dull dissection from the trachea 
permit the lobes to be further everted A vascular 
tree can often be made out in the inner surface, 
jmd grasped with forceps, otherwuse one, or in 
large lobes, two forceps are pushed mto the thy- 

tissue close to but not impinging on the 
trachea, and the lobe further dissected off and 
everted 


7 One or tw 0 forceps are now^ pushed into the 
low er pole close to the capsule, one or two into 
tlie outer aspect of tlie lobe parallel with the 
capsule, and one on the posterior aspect of the 
lobe near the upper pole, and the lobe is removed 
Both lobes are treated alike In the great ma- 
jonty of liyperplastic thyroids, a single forceps is 
placed on each supenor thy roid artery^ and six or 
less, usually' four or five, in each lobe Often 
additional forceps or a suture are further applied 
after removal of the lobes — seldom more than tw'o 
or three additional ligatures in all 
The larger nodular goiters commonly' require 
more forceps merely' because of anatomical dis- 
tortion If the forceps could be as correctly placed 
as in the symmetrical goiters, v'Cry' few additional 
forceps w ould be required 

Care is taken to sav'e as complete, but as thin 
a layer of posterior and mesial capsule as possible, 
for the protection of the nerves and parathyroids 
The thyroid tissue remaining is spread over a 
v'cry' thin lay'er One can roughly estimate its 
dimensions m cubic centimeters and record the 
result m grams I have gradually been reducing 
the amount so that it is now less than 2 grams, 
but I am inclined to leav'e more, probably 2 to 3 
grams, because of the persistence of hypothy roid- 
ism in too many' of my patients 
Since little thy'roid is left behind, little or no 
postoperative iodine is required I have recently 
reduced the postoperative use of iodine to a 
moderate dose the day of operation, little or none 
thereafter unless some reacbon suggests that 
more than the estimated amount of thy roid has 
been left behind Since most of these patients 
are temporarily hypothy'roid, desiccated thyroid 
IS started about 4 w eeks after operation and giv'cn 
in varying doses, guided by' the clinical sy'mptoms 
and metabolism findings as long as may be neces- 
sary', usually several months to a year or more 
Immediate effect on the basal metabolic rate Fol- 
lovnng this radical thyroidectomy the metabolic 
rate after an abrupt nse during the first 24 hours, 
falls rapidly' to or below normal In a senes of 
cases studied by the Massachusetts General Hos- 
pital Goiter Group, the metabolic rate was found 
to reach normal m an average of 10 days In my 
study', 21 consecutive patients were subjected to 
daily' postoperative basal metabolic rate studies 
In 20 of these the rate reached normal on or be- 
fore tlie sixth day, averaging 4-f days Of these 
pabents, 9 w ere operated upon on a Monday', and 
all 9 had normal rates on Saturday, 7 of the 9 on 
Fnday, an average of 3 55 days Twelve were 
operated upon on Tuesday, no readings were 
made on Sunday, and ii of the 12 w ere normal on 
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found tobeto ic '’he wasacbildof li whenoper 
ate 1 upon hence a less radical operation »as done 
She had but a single metal oJic rate reading of +6 
at the I me of the orig nal publication then d s 
appeared for 6 jears She non js mi)^} tone 
(+28) and has palpable thjroid masses 

The second series \ as of 500 cases publish d tn 
Jul> 19 p(r) Oi these 447 ncre a\ailable for 
postoperative stud> at the time of publication 
Four hundred and forty three of these had a 
basal metabol c rate oi +15 or belo \ 3 of Ae 4 
obwousJj werenottoTicattheticie thei metabol 
IC rate beinj, a countei for in the paper as pub 
hshed None of this sen s had required a second 
ar> operat on 

Three hundred and iift> four f these patients 
ha e since been studied 655 add uonal m tabol 
I rate readings bcin made to date Of the e the 
patient who was to ic at the tirne of publ call n 
was subsequently re operated upon One had a 
single metabolic rate at the t me of publication 
of 4-3 Subsequently she bad two raised readings 
and I as clinically totic though her metaboh 
rat IS now -h o One had an as oc ated lumo 
lyt c jaundice at the timeo/operal on Ihrmeta 
boll rate had not reached normal on thee ghth 
postoperative day nhen she pass d from under 
ob ervation She returned 4 m nths later in an 
acute etacerbation of her jaundice during b ch 
she d ed Ti metabolic rate readin s taken 
durng this e acerbation vere +• 0 and 4 - 3 
Fou teen of the 4t patients on whom vre bai no 
data at the time f publicat on returned for fur 
ther study Of th se one ho had regarded h m 
self as well for ''years \ as obviously lone 

Thus of Ooo patients subjected to ultra ad cal 
thyroidectomv the data on hich have been pub 
1 shed 559 have had ome postoperative study 
Of thes 4jo have been subjected to further 
stud es incl d ng 000 add tional metabol c rate 
readings But of th e r ported no mal at the 
time of publ cation have since be ome Co 1 each 
afterasneJe normal ba aJ metabolic ate One 
of th se 2 a the 13 year old child mentioned 
whose operat on was plan edtobercJati ely con 
ervative because of her youth In not a ingle 
Datient in th s s r es vhose basal netabol rate 
vas norma! n t 0 or more te ts has ther be n 
a relapse of thvr t x co is with a r s of nieta 
bohe rate 

A further study of 500 additional patients sub 
fi t ' W thvco iect my subs q nt txitbeet o 
se les shows but a ngl pat ent mentio ed be 
lov who after th ee normal basal mciabohc rat 
readings showed a defin t ise vith eviden e of 
thyrotoxicosis Thu 5 ngle p ssible x epuoa n 


a series of x loocases was a pat ent whose ou 
bo! sm tests were wade at 1 n mtervais trnh 
practicallv no medical superws on dum 
he may very well have had periods of thyr loi 
icosu It IS Concede! that thvroto\.c p tit a 
not subjected to operation may havepenoiof 
qmc ccnce certani/ thyroidect w/ t ttsoLj 
complete may not prevent till Tieverj’gKit 
number of conserv ativ e thyToide tomes that art 
followed by permanent benefit show how «id i 
latitude IS permitted the surgeon 
To determine the nature of w hat ts co’sjbot’v 
tlestnbed as a relapse a ludy was made 0/ a 
enes of 50 pat ents pre coting them dies 1 r 
secondary operat onfoUowin failureofaprenors 
thyroidectomy TOirty two had tb«r first opera 
tone! ewhere rSbytne Most of the e patients 
reported themselves as havin been well lo 
various periods of Pme folio ing their on'inl 
operation rangm^ f om S months to ij Jtin. 
f ortv one of these patients had hid no adeijus 
medical supetv loit and na basal metabolic nte 
stud es during their pened ofseemm f 

Eightof these patients had becnadequalrivtdB a 

cJiucallyasd) ithrepeatedasetib hcraleobsen 
lions All 8 of these we e found to h •« wt 
cons sternly toxic throughout Some had etc* 
s onal normal or low metabol c rates ftpecitJ^ 
while taking lodine—nonehad eonssleau) 
rates at any l roe The e were all ob lous fa li«» 
ami not relap es , . , w 

One patient mentioned had sh ^ 
normal read ngs and may po sibly b 
as a case of true relapse alter operati\e cmti 
va not under adequate superws on and ran 
be accurately classified Thus of 50 unw 
apparent relapses but one incompltteiy sw 
{Mtient may have had a true ielap!>e 
pat ents adequately studied pro ed to be casa 
inadequate surgery . , , „ 

life f hi) The ultrarad cal thyro de tom) ^ 
one s tt ng 1 planned not merely to I®’' . 

xncidence of immedrate failure and ^ 

thyroto icos s but to lower moruUy ir 
idea (3) IS that not enough path I S’ * .1 ^ 
IS left to permit a ser ous postope at ve W 
crisis \ccord ng to th s concept on 1 ^ , 

c s ly the mo t toxic patients the . 

pat ents vbo requ re the most r dical op< 
a d that at one s tung , . ^ c^ne 

“nie e vas one death m each of the ^ 
a total of 2 d achs in bi 3 cases a pane 
tality of 0 34 per cent „irinl 

Ina tudyofreults n ^derpatients ^ 
that mac nsecut ve senes of i f'*" -f j 
whom 200 neeo er yoyearsof age the 
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ACUTE AISID CHRONIC INFECTIONS OF THE PAROTID GLAND 

TREA-XilEXT BY DlLA.TYTrON OF StEXSON’s DTTCT 


^\^LL 1 \:M H HOBBS, D , F A C S 
CARLTON L FAUST, D D J 

NFLA^IMATION of the parotid gland has 
been knoivn since the hme of the ancients 
“In the first book of the Prorrhetika, 
Hippocrates makes frequent reference to infiam- 
matory suellmgs in the mcimty of the ears, 
which he descnbes as occumng in certam febrile 
and cachectic conditions In indicating the 
topograph} of these, he says that they he beside 
the ears Before the dajs of Plinj’- these merely 
descnptue Hippocratic phrases had crj^stalhzed 
into a proper name — the name of a disease In 
several passages, as for example, xx, i, 15, 21, 
xxviii, 7 to ir, xxrv, 17, Phny gives the names of 
remedies which are used for the disease parotides 
Galen, m a hke manner, makes a number of refer- 
ences to this disease ” This “author specifically 
states that the parotides are abscesses beside the 
ears, called by some castores Celsus (vi, 16) gives 
a bnef account of this disease, and Paulus 
lEgineta descnbes at length the method of treat- 
ment which he considers most satisfactorj' 
(uj. 23) ” 

An anal} SIS of the voluminous literature on 
infections of the parotid has been bnefl} and 
clearly done b} Jenmngs in the American Journal 
of Surgery for June, 1930, and more elaborately in 
^ admirable paper by Rankm and Palmer in the 
December, 1930, issue of the Annals of Surgery 
We ha\e, therefore, deleted the histoncal phase 
from this report Bnefl} , there are tw 0 theories of 
the etiology of this disease generally accepted, 
hEmatogenous infection (the pyaemic theor} ) and 
infection from the mouth through Stenson’s duct 
(the ascending theor}) No attempt has been 
made to separate the cases reported, those re- 
ported b} one author all apparently proinng one 
tlieor} and those by another as conclusively 
proving the opposite Jenmngs suggests that in 
man} instances both factors are present tMien 
turn to the treatment, howevmr, we realize that 
Galen’s concept of mflammations of the parotid as 
being abscesses is still generally accepted All 
sorts of treatment including hot and cold applica- 
tions, gum chewing, acid mouth washes, mercuro- 
chrorae intrav enously, heliotherap} , etc are ad- 
\ocated in various articles, the writer ver}’’ often 
his paper w itli a description of the mcision 
' mch he uses in inasing the gland Rankm and 


, HYAI AN SNEIERSON, M D , urn 
, BrxGHAUTON, New T'ork 

Palmer ofier what appears to be the most success- 
ful treatment to date — the use of radium This 
treatment is undoubted!} of great vmlue but un- 
fortunately It IS not at the immediate command of 
the average practitioner and surgeon 

All authors agree that as soon as suppuration 
can be defimtel} recogmzed, the gland should be 
incised A certam percentage of these cases, 
hov^'ever, will recover without bemg opened 
Rankin and Palmer advise waitmg until the 
process is w ell advanced and state that frequently 
drainage from Stenson’s duct ma} occur, thus 
rehevnng the condition This point will be 
elaborated upon m the discussion 

Case i On December 24, 1924, one of us (R H H ) sawn 
patient, a joung mamed woman, age 27, complaining of a 
bilateral swelling in the parotid region, and of considerable 
pain This condition had existed for about one v ear inter- 
mittently There was no history of an infection immediate- 
ly precwmg the first appearance, her onlv recollection 
bemg that the face became tender and swollen Heat was 
apphed and after a few davs the swelhng subsided This 
recurred many times dunng that y ear Alpme hght, gentle 
mas'age, ice caps, gum chewang and other knowm thera- 
peutic measures were tned vathout bettenng the heat 
therapy X-ray pictures taken durmg this time were 
negativ e f or calculi Mhen first seen, the phy sical exaimna- 
tion was negativ e, except for tender, hard swelhngs of both 
parotids The mouths of Stenson’s duct were red and 
cedematous Pressure o\ er the gland and along the duct 
wws not productive A small filiform was passed through 
the duct well back to angle of the jaw, its withdrawal being 
followed by cloudy secretion Larger filiforms were then 
passed until the duct was well dilated Massage of the 
gland and duct produced about a dram of cloudy 
secretion contaimng small shreds of pus The same 
procedure was earned out on the other side wath a similar 
result Two cubic centuneters of i per cent mercurochrome 
solution was mstiUed mto each gland This procedure was 
repeated twice at weekly mtervals To date the patient 
has been free from symptoms 

This procedure was earned out m several cases 
durmg the next 3 years wath rehef of the symp- 
toms In a conv ersation wnth the late Dr Joseph 
Sailer a question arose concermng infections of 
the parotid gland and one of us (W H H ) cited 
his expenences Dr Sailer seized upon the use of 
dilatation of the duct m infections of the parotid 
as a procedure which was rabonal and su^rgested 
mat further work along this hne be earned out 
i he co-authors were invuted to assist in this 
problem m the fall of 192S At this time the idea 
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Monday the twelfth on Tuesday anaverageol 
4 66 day's 

Thjs d op in basal metabol c rate was undoubt 
edl> substantially influented bj the postoperative 
administration of iodine but ismo erapid than that 
which occurs in the nomal individual on the 
vithdra val of Ibjroid that has been administered 
in eTcessive doses 


Completing the operation in one sitt n pre- 
vents severe postoperative reaction and redias 
the mortality to a minimum 
A failure to accompl sh our purpose u wy : 
due to failure of the operation but of the operal 
What is loosely spoken of as a relap e is 
practK^lly always a residual hyperthyro d smd t 
t inadequate removal of the thyroid 


bUUlIAHV 

The proposition hich I wish toprese tisthat 
Adequate thyroidectomy as I have des nbed 
it reduces the b sal metabolic rate to normal 
with disappearance of all evidence of intotica 
tioii within a fe V days 
Rebef f om hyperthyroidism is permanent 
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Tig I Nonnal parotid, nght side, showing ramifications 
of the ducts and tenmnal branches 


Fig 2 Konnal Stenson’s duct, nght side, showing its 
relation to adjacent structures 


of lipiodol An immediate picture n as taken itith 
the needle contaimng the obturator in the canal, 
the patient holding this m place with his lips 
Later plates were taken at 15 and 45 minutes with 
the needle removed The onlj' complamt dunng 
this procedure u as of the taste of the lipiodol 

ADDITIONAL CASE RETORTS 
C \SE 2 MB, female, aged 40 years This patient was 
seen on February 2, 1929 on the tenth day following a 
cholecystectomy for acute cholecystitis with stones The 
temperature which had been normal went to 103 degrees 
'^ccompany^ng this, there was sweUing and pam m the 
nght parotid region The duct orifice was pouting and 



, ^ o Normal parotid nght side showing accesson 
uct btenson’s duct i- distorted near its oral opening due 
0 pressure of the needle which is still m place 


thick y ellowish mucoid matenal could be expressed The 
duct was dilated and irrigated with sahne solution three 
times that day and twice the followmg day Two cubic 
centimeters of 2 per cent mercurochrome were mstiUed 
each time There was an immediate rehef from the pam 
and the swelling subsided m about 48 hours Twenty -four 
hours later the left parotid swelled with the reappearance 
of the same symptoms This duct was also dilated and 
imgated and the procedure repeated 24 hours later Rehef 
was imm ediate The swelhng disappeared in the next 2 
days Recorery was otherwise unexentful The patient 



kig 4 Normal Sten'ion’s duct seen from abo\ c At the 
mp of the plate la the ghnd end of the duct while at the 
bottom IS the oral opening 
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of visualization of the gland by the use of a ivsrRUME'tis for wiatx'hon 

radio opaque substance injected into the duct was The mstruments used by us to dilate Stenson s 

evolved wdhout knOBledge of Ihe fact that Ihs dmt ate vety simple Giaded»halebi»ea“J 
had been done pre\nously Sodium lodde was arc inserted until the duct tmII alIo\ thetciiMt 
suggested but this was rejected because of its of a 22 or 20 gauge needle We have been us mi 
irritating properties Lipiodol was used in the inch needles with rounded points Shorter oH 
stud es which we will present w ]i do howcv er The larger bore needle is belief 

AsacontroHortheeipeiimentswhichwehcped for Ipiodol injections In one case a No c rat 
to carry out it was deemed necessary that we tail wax filiform was finally used and the patient 
obtain eract knowledge of the structure of the at the p eseni time passes it on himself \ c 
duct and gland from an anatomical and physio cubic centimeter h\-jx>d rmic s^^mge was u ed 
logical standpoint An attempt was made to bothfo irigatinga d for injection of the 1 pod 1 
dilate Stensons duct in cadavers inject the The cheek is grasped bet veen the iurtib an! 
gland and take "V ray pictures thereof Wewere first finger of one hand a pece of gauze bein used 
unable satisfactorily to get into the ducts without to prevent slippi The or fice of Slensons duct 
d ssection which was impossible on our mater al ' ’ ■' 

and wh ch was not considered essential to 


IS then located by the appearance of a d op f 
saliva after the buccal mucous merob an hasbeen 
dned If the 0 ifice is not at once appare t ne 
blow air gently on the area with an a r s\7 
this having the double effect o( dry wg the bwccus 


study In the explanation of the following 
anatomical studies of normal glands in the I ving 

subject by the injection method we have ac . - 

cepted the st ucture of the gland as desc ibed m membrane and of forcing apart''the 1 ps of tbe 
standard textbooks of anatomy meatus \\ e erpenenced d ificulty i ii dm tie 

The parotid gland consists of a ma n and onficeonlyino rnorro I cas s m the aped If n 
accessory gland which 1 es below and in front of the lack 01 teeth caused sagging of the cheek witi 
the external ear overlappm the upper part of tbe a distortion of the normal Jandm rk Once re 
ramus of the mandible both vithin and without have located tbe meat s e insert tbe SDsllest 

It IS a compound racemose gland coQSisti g of filiform pass ng it inio tbe du t ntlitissti^iped 

numerous lobes divided into lobules each lobule by the edge of the massetei muscle At this ^mt 
of which IS formed by the ramifications fas ogle the cheek is stretched thus sua ghtenuiz uttie 
duct the branches terminal ng in dilated ends duct and enabl ng the probe to si de alo 1, until 
0 alveoli on whch the capilla les are distributed stopped by the narrowing of the canal Thedi 

Stenson s d ct is described as be ng 40 milli tance the tiJif rm may be passed vanes with the 

meters in length It begins w th numerous patient 1 e the s e of the duct and we ai^ 
b anches from the anteror pa l of the gland adm I w ih the operator Atfintweexpem «4 
crosses the massetet muscle and at the anlciior difficulty in eate mg the meat s and later 
border of this muscle tu ns nearly at t gbt an les passing tbe ed e of the masseter As we became 
in yard passes through the corpus adposum of moreproficent we entered mo ecaslya am re 
the ch ek and pierces the buccinator running deeply m three different ducts we tra sfsro a 
between the mucous membrane and this muscle distance f 75 m Ihmeters (aim st 3 inches) i in 
for a short distance and then opens upon the ral is like u eteral catheterization in wbiih the 
su face of the cheek by a small onficc oppos te the be inner having fou d the meatus at first fiuris 
second mola tooth It eceives the duct of ih st clure at this point and late 
acc«sory port on wh le c ossing the masseter al ng its co ise \s already stated the duct 
muscle (Fgs to 4) gad ally dlatd nUl it will admit the cee le 

The duct is dense its waifs he ng of c ns de a This is then p ssed a far as po ibie sJtno 

ble thickness The canal s about the size of a neve as far as the filiform and the ° 
crows qu 11 but is greatly reduced ms e at ts mercur ch ome is instilled The p ti 

oral opening At th s point let us add this state plains of a sense of fullness a dsoraepanou i 

ment from G ay s A»at my The walls of the instdlal on If do e ve y slo ly no 
Stensons duct consist f a th ck external than a o acubcctnlim ters ( thesolution d 


anmsthel c solution V as used and 

neces ary No pane t obj eted t further trf 


of an internal coat I ned w th sh rt colunina 

epthelium It s analogous to although not ucv« ‘ 7-' nhtes ^ 

eMh the same as the u etcr L kc the o M r me ts h n necessary In m kr s onrplara 
It empties by penstaisrs-Ike naves F gore 5 in* ted the 7 ^fenb Slntimel is 

shons this emptying dearly nlv and injected i om to 1 s c«b c eentim 
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Fig 7 First picture of Case 6 Xote the pocket-hke 
formations mthin the ducts of the gland and irregulant\ 
of Stenson’s duct 



Fig 8 Second roentgenogram of Case 6 taken about 
one jear later The pocket like formations are less pro- 
nounced 


Clan for treatment Examination of the gland extemallx 
was negatu e The duct onfice was normal Filiforms w ere 
Msih Jessed along the canal and a hpiodol picture was 
taken (Fig g) No further treatment was adaised and the 
patient has not returned 

CtSE 8 E S , aged lo, was seen on \pnl 20, 1929 Three 
weeks pre\ loush the patient had had a swelhng of the left 
R was diagnosed as mumps and treated expect 
antlt The swelhng graduallj subsided m about a week 
there was still, howex er, some fullness of the area and the 
patient complained of pain on eating She was referred for 
treatment Extemall} , there was a faint sw elling o\ er the 
gland which was slightly tender The duct orihce was 
nornial in appearance Fihforms were passed easih and a 
piodol picture taken (Fig 10) Xo further treatment was 
adiised and the patient has not returned 
Ctstg E T T , aged 75 ) ears female seen Xo\ ember 
’ •about I ■sear ago this patient suffered from a 

pain m swelling in the left parotid region followmg an 
aitack of gnppe It subsided in a few dajs but had re 
rred frequentlj smce She stated that at no time was she 
\ erel} ill with thk condition She had tned sex eral types 

the> helped her She 
oating did not make it w orse The mam 
mo, recognized pain w as drjaiess of the 

mouth She also complained of lack of appetite Otherwase 
1 examination was negatixe aside 

on I f >0 both parotid regions more marked 

Fu .r . g'ands were tender to palpation The 
mx oh ° ducts w ere red and pouting Fdiforms were 
mi'(lntii***^t^?i without difficult} and pressure ira 

rniirnU ^ 'o'lowing caused the appearance of a thick 
wntk secretion Both ducts were irrigated 

(Fm * "f ^ ^ hpiodol picture was taken of the left 

the nmV 2 1930 the patient stated that 

imm^J^eent'ki^ practicallx gone The swelling xvas almost 
andirnrai^f rx again dilated 

shewas^ent'^ On Februat} 7 1930 the patient stated that 
ported hv fei? ' "as gixen She re 

recurrence V"* * that there had been no 

rccurmnce of the swelling and pain 

that ahm.'t fT *^1’ f'^atale Patient stated 

ut 6 xTceks prexiousl} an ulcerated, nght upper, 


molar tooth had been remox ed Two weeks later the right 
side of her face became swollen and tender This wns 
accompamed bx sex ere pain on anj motion of the jaw 
Acute sxanptoms graduallj subsided under local apphca- 
tions but the area was still tender and painful Phj-sical 
exammation when seen (Januarj 10, 1930) was negatixe 
except for a marked tender swelling ox er the right parotid 
region Xo signs of acute inflammation were noted The 
onfice of the nght duct was somewhat mjected and pout- 
mg The left ductal opening was normal Both ducts w ere 
dilated The secretion from the left was clear and ap- 
parentlx normal That of the nght was thick and contained 
white flakes Both glands were imgated wnth saline solu- 
tion A hpiodol picture was taken of the nght gland 

(Fig iz) On Januarj 10, 1930, the patient stated that the 

pain xvas better The swellmg xvas markedlx le=s The 
nght duct was agam dilated and imgated On January 18 
^ 3 °, Ins nght gland was normal in size and not tender' 
The patient stated that it felt perfectlx normal Xo treat- 
ment was gix en She was last seen on Julj 7, 1930 atxvhich 

tune there had been no recurrence of the pain or swelhng 
Ease II A K aged 69 years, female wasseenon June 3 
1030 On the eighth dax of an attack of bronchopneumonia 
^ patient dex eloped bilateral swelling of the parotid 
The cnsis had occurred on the srxth dax so that the 
temperature was 99K degrees prior to this infection The 
temperature rose to 103 at this time and was accompanied 
bx extreme pain Both meati were poutmg and red and 
caressed from each duct bj massa<-e of 
n hf f", H ‘'^'^hn.que was earned out and aCt 

^tient expenmeed ?oLiSTethe7^mosfi^ 

' ears, male was seen on Max 
sup 4 f c 5’i'hT^ ^ 

prexious he had dexdop’ed sw ellmTof°^1‘n'3it ^arotd 



d sch K d j k (( dm mpl ( ly I «d 

f U ympt m R f d Kh re I p >d I lOMCt 
p t t k g 6) 

C jLJgds^yfsn'IFll g t| 
p t tecl my \pnl 5 9 9 th p t t r««d 
tf I!y 1 1 tn t th d y th t m tb I ft 
p t d ff II d mp d by p d 
t mp t Thdt fiv eddpotgd 
thlm dmtnl Idbxp dTb I 

p need I th p d I f d wa «p« (ed Ih 

f 11 w g d y K fv tf 1 


f 11 w g d y K ly tf 1 

C 4iC gds5> ApIjopBth 

ptdbm II th f (tkfgpp 

f k d { Th p t t w ry mf t bl 
II d y ft th t f th «r II g I wb h 

t m th typ 1 pp f t p t d Aammal 

t d II t mp t d g B th d t 

d gpflyTh Ilhqwd 

d th ry w tf 1 

C sWKP gdboyrsfml Thpl t 
d I y cut II btiidshtblj 5 9 

h t d dd 11 B f t f th Eht Th 
mp 1 by t t p d th 1 I f 
t mp t t 99 deg Sh w I t d by b 

p t ph> f wkdth f df <^1 
ttmtFnut J Sbwdnikd 

11 g d b w y ad m f th ght p t d gi 

Th w db t fl t t tlb t d Th 

b 1 m m mb w ad mat Th w D g 
w mkdthlthnli IS diTh 

f d ihg idiTailly d ly ft f Idij 

f th m m mb M sag f th b k us^ 
f w d p f PP tly rm 1 sal t ppe Tb 

h Id ly dm t th bt t f tb dl ed 

f lllglpodlThdt gdUydiltcd tl 
\ BB fdl llbpcddfwdpf 
n t m rcu och m ^ l lied Tb ggia ed 

th d I ram d t ly so th I m rph w eq ed 

f Ifltwddedtwtffltt bef 


mp 1 by 
t mp t t 99 
p t ph> f 




Fg 6 DI t d d (jul St d t d d t 
b h ththgldfllwgft 

Cig dthf wtppll w dThrt 
dysltthgld* p ddlgm tip 
wa bla ed Th w t It d Th dh W 
bo t « k 

C 6 L R C B d 48 > rs phy D« he 
0 8 I 9 4 th pat ent h d I ht tt k f (nppe 
Tw w k fl rw d tb ght p t d gi dd f 

becan tl d I d « tb t m pa tiff 

and m g ib j w Th ympl m Mded fe« 

d ys d local ppl t S tb th p t th d 

bdintmtl t «U g fth p (d lyfr ecu. 
At lb I m th p wa 10 t ih t h lubl t 

k Hiis dl >edhmt h t tlh th 
w wUgt drg y s It tmtwhh 
d med eensary I I f Mb d T tm tb 
th f h wi It gum m g Ip Ight d u 

th p oe d h d g» ly t mp ry 1 ef Wb 
In ght p i d gi -a 6 f t gfitjy fl d 

gn f t 11 mmat Mb l d Th n 

ftbdtwpm tbttflmdO pres 
mall m t I pp lly m I I bta ed 

Tbdi dltddp tmrcochm« 
tdl d Th d f th 1 B fil f m h w d m 11 

m tfraptdwhtshml IThptt 
tmdtdwk t If dltt drrBi H 
t t d th t th d y f II w g h t im t th gi a 
w t d d p f I b t th t th I _ 
m hb U th h h db t ytro p 1/ 
t d US pt mb 9 9 t nh h t m N 
ttlfilfrm p ddlhptt t gt>t I 

th p hms if H w d g**' ‘ 

f 93 wh h t t d h w m h mp ed (I 
J ry 93 lb P I « t I dth th b d m d 

q t mf t bl th I t t tm t \t t m Ih 

gl d bee m t d b t th p * ™ 

b d d d y Ml gdil t t byth fil f rm 
E mi t th; d t h d d f y ‘ 

in d tdmssThmt ppedrmt 

L p od I p t w t k Sept mb 8 9 « 

Sptmb p 3 fFgs 7 d 8) 

C 7 'h S gd y rs m I se M rch 99 - 

O m Ihp lyth pt I tf<l dd * 

Ih nght p I d eg 1 II g “ ^ 

Th w Mm p ep I Bth I Th “ f 

w tire d b ded f d ys ih h t 

ppl t h thpt wkhhad mpl « 

pm t g d h a th f f rred by h phy 


HOBBS, SNEIERSON, FAUST INFECTIONS OF THE PAROTID GLAND 561 




(, 

Fig II Shows marked dilatation and pocketing of Fig 12 Shot like appearance of gland Duct apparentlj 
Slen'^on’s duct Gland not n ell \ isualized normal 



tender for about 24 hours but that the interval of 
relief was greater than when ddatation and 
imgation with sabne alone was done 
Treatments were given not oftener than ever} 
24 hours in the acute cases Case 2 received 
treatments more often but the same result was 
obtamed m our other cases treated leas frequently 
and the patient was spared the discomfort of the 
procedure In the chronic cases, treatment was 
given just pnor to the recurrence of the s}Tnptoms 
(estimated) or when the symptoms recurred 
Case 6 noticed that treatments at 6 week mterv als 
kept him perfectly comfortable The operator 
muat use his own judgment m each case 
In reviewing the cases presented, we note 
several clinical facts 

First, all of the acute cases were ushered in by 
the classical svmdrome of sudden acute sweUing, 
associated with pain and nse of temperature 
Second, of the 16 cases presented, in g the 
orifice of Stenson’s duct was pouUng, red, and 
angry' looking and thick mucopurulent material 
could be expressed on light massage of the gland 
and duct Of these cases, 2 were comatose and 
the infection was merely' an incident in a prelethal 
state (Cases 12 and 14) Treatment was therefore 
without effect One case (Case 15) receiv'ed but 
one irrigabon, the treatment then bemg changed 
to the usual local applications One (Case 16) re- 
ceived no treatment whatsoever Thus, tliere 
Were but 5 cases treated by' the authors by 
dilatation and irrigation of the gland These re- 
ceived daily treatments, and all subsided within 5 
The case not treated bv our techmque 
throughout (Case 15) and the one (Case 16) re- 


ceivmg only local appbcations suppurated One 
case (Case 2) received sev eral dilatations the first 
day, but we deem that unnecessary 

Third, one case (Case 5) showed a normal duct 
orifice and secretion This patient was aggrav ated 
by' our treatment and reqmred surgical inter- 
vention 

Fourth, of the remaming 6 cases, the 4 chrome 
cases all showed v ary'ing degrees of prominence of 
the orifice and some abnormahty' of the secretion 
In these cases, our treatment carried out over a 
penod of time, in i case (Case 6) ov'er a y ear, re- 
sulted in a chmeal cure Thus in the chrome cases, 
shownng a similar although less marked picture of 
prommence of the duct onfice and abnormahtv of 
the secretion, w'e may expect chmeal cures when 
treated by our method 

In summarv, all the cases reported in v'ltal 
patients, whether acute or chronic, showmg 
prominence of the onfice of Stenson’s duct and 
abnormality of the secretion, were benefited bv 
our treatment The one acute case showing 
normal Stenson’s duct onfice and secretion was 
made worse by our treatment 

A.t this point It seems wise to us to attempt to 
rationalize Similanty between infections of the 
parotid and infections of the kidney' have been 
mentioned m literature repeatedly' Smee the ad- 
vent of the cy stoscope, the treatment of kidney 
infections has been fairly well standardized 
Infections of the parobd are still treated in 
general according to Galen’s idea of abscesses 
beside the ears infeebons of the kidney are 
roughly classed as infeebons of the parenchy'ma 
or kidney bssue proper, and infeebons of the 
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GENERAL COhSlDERAnONS 

In our fir t acute cases we alwa>s 1 
mercur chrome after the ir g tion with n r 

saline Inou later case we omitted the mere o- 

chrome and w feel that 0 r r suits are as go^ 
TTie mercurochrome seemed t ca se so 
acuon which we feel is unnecessar> 1 the acuu 
cases Inth chron ceases ‘he use f mer^ 
ch ome hp od 1 or some other m ‘f! ° 

ubstancci advisable Dr C (Case 6) tdd ^ 
that f II w g each mst II tion the gland was 
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etiolog\ We personalh agree with Jennings that 
either the ascending or the p^^EInlc Upe of in- 
fection ma\ be present From our work w e feel 
positne, howe\er, that those cases showing acute 
inflammation of the gland w ith a normal duct and 
normal secretion are pj'aemic in origin To our 
minds. It is like parench\ matous infection in the 
kidne) In the other acute cases, we felt that 
ascending infection pla3S the chief role, as here 
oral sepsis and lowered resistance are usuallj 
present We are free to admit, however, that this 
does not hold true in all cases Case 16, in which 
the cultures from the abscessed gland showed a 
different organism than that obtained from culture 
of the pentoneum would seem in favor of this 
new But it IS possible that secondarj infection 
maj ha\ e occurred 

CONCLTjSION 

In conclusion, we belie\e that our method of 
treatment of infections of the parotid gland, both 
in the acute and chrome cases, is a distinct ad- 
\ance upon the methods elaborated up to this 
time It IS pht Biological in that it drams the 
infection through a normal passagewat It 
differentiates between the tjpe of infection which 
will respond to our method and that which will 
require surgical intenention It requires no 
special instruments or unusual skill It causes the 
patient little discomfort and gi\es a reasonable 
assurance of success 
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pel IS or drainage chamber Parenchjmatous 
nfections cither absorb or go on t ab cess 
fo mauon requiring surgical inier\ention In 
lections of the pehns h \\e e a e t eated b> 
dilatation of the ureter and irrigation of the 
pelvis 

Surgical procedures are necessar> oni> nhen 
the condition is too far adva ed t pond 
t th s t>peof treatment or when theparench>in 
IS involved as ell In infect os fthepaotidon 
the othe hand no attention has been pa d ( the 
normal drainage canal Ste s n s duct Rankin 
a d Palme called attention to fh type of 
drainage but co sider t a matter of gool fo tu e 
\ he this occurs as it does p ntaneousl> at 
times Ke th made seofthisdutd a eand 
igation and h s cs Its c espond to o All 
othe t eatments consist of e te a! applicati 
of some s t 

Turning back to p>e! lis in the k d > the e is 
no q estion but hat the use of h at alp ne 
Ights p ssibl> \ ravs o c the kid ey g n 
0 Id relie the co d t n at times I the 
forci g of flu d and the use f u ar> ant sept 
\\eknov ofcou e thatverjf casesofpj It 
arc treated bj dra age of the k d e> pel is \\ 
feel certain ho e e that were > I copct eat 
me ts painless and e pen ro e patients 
uld be treated by this meth dad 
cordin to urolog sts th whom e ha e t Iked 
fe\ cr operat ons ' ould hvet bepefomd 
upon the kidnej 

J Am M Aw. » 




Id pv 1 1 s in the kidne> v e demonstrate al 
proof of our patholog> b> injecting a ado-opaq e 
ubsta ce into the pel is of the k d e> The 
pelvis may be distorted and the u eter at times 
hows narro i gs m its caliber h ch if severe 
enough are kno vn as strict es Althou h the 
structure of the pa otid and the Ltd e) a e n t 
similar they arc analogous If r rea on i 
c ect sh uld see abnormalities m the gl nd 
or pelm as we call it and m the cam of 
Sten n d ct The accompany! Ipodl 
j ct on roenig grams demo strate th s f ct 
very eil 

I the plates of normal gla d (Figs i to e 
notice that the duct is smooth the bnnchi gs 
clear cut and the terminal duct les d sunct In 
0 pi te f infections of the pelvis of ihe 
parotid e ote a bl rnng d st rlion or act il 
blue ation of these o tl ncs a cl se resembla ce 
t the differe ce bet en no mal and abn rmal 
kd > pjel grams The amount fdstotoni 
both co d tl ns 11 depend up n the length and 
evenly of the infection In o r chro c ca es f 

hchve e fortu ate e ough to ha ep ctu s 

m de V e see the s me c nditio It m st be 
clearlv ndersto d hoveve thalthse pla at n 
IS not ihout t fla The parot 1 pel s does 
tco pond acily to a kidney pel i and ur 
plates th efore II ot corre po d ex ctlv In 
pel c inf ct ons ( the kid ey e ofle hnd d 
t t ns of the u eter Ou plates ho th s s me 
nd tion theparotdduct W h e er H' 
p t nd to d fl ent ate ormal fr m ai o m i 

nd tio Our data s too small f r us to att mpt 

to d ffe tiate path log cal c nd I s as 
m ht k dnev infectio s . 

if / 0 r k does not embrace en g" 

ca es t ant a pos I vc stateme t a 
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However, we often find the omentum attached 
to an abdominal scar m the lower abdomen w ith- 
out causing any noticeable sjunptoms I would 
give preference to the operation that will prevent 
recurrence nithout dehberately fixing the omen- 
tum to the ileum 

3 Suturmg the termmal ileum to the panetal 
peritoneum nith two or three sutures to prevent 
recurrence This may be an eSectii e method of 
preventing recurrence, but it seems that the fixa- 
tion of the ileum may interfere with normal peri- 
stalsis and giv e a considerable amount of trouble to 
the patient 

4 Suturmg the terminal ileum to the ciecura 
and ascendmg colon for a distance of g or 6 inches 
has also been tried This operation, too, wiU pre- 
vent recurrent invagmations of the bowel, but it 
may also mterfere w ith normal peristalsis 

5 Some surgeons suture the crecum and as- 
cendmg colon to the parietal peritoneum to pre- 
vent the excessive mobihty of the crecum and 
ascending colon which is considered one of the 
chief factors in causmg mtussusception 

'Uiother method m the surgical treatment of 
intussusception occurred to me w'hile operatmg 
recently on an mfant 5 months old I believe it 
has some additional ments Besides preventmg 


recurrence it does not alter the anatom} radicall} 
Many of the operations that hav e been done for 
mtussusception are prone to cause disagreeable 
S}mptoms necessitatmg a second operation in 
order to undo the mischief done by the first 
operation 

This operation which may be apphcable to 
other areas of the intestmes, is suggested particu- 
larly for mtussusception at the ileocecal region 
which IS the site of occurrence m the ma]or- 
ity of cases Since there is present normally 
a shght degree of intussusception at the deocsecal 
v'alve — an infoldmg of the ileum into the caecum, 
the operation suggested is the suturmg of the 
ileum to the caecum w ith three or four sdk sutures 
in such a way as to cause an outfoldmg of the 
ileum on the caecum (see illustrations) 

I am of the opinion that this simple procedure 
accomphshes aU that the more elaborate and 
lengthy operations do and it can be done m 2 or 
3 minutes This time element is an important 
factor m lessemng surgical shock which too often 
is the cause of unfortunate results In addition 
to this operation, if the caecum and ascending 
colon are abnormally mobile, they should be fixed 
to the parietal peritoneum by three or four su- 
tures as suggested by Sir Berkele} jMo}-nihan 
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INTUSSUSCEPTION* 

Surgical Thxatuent in REDUCnsu: Cases 
O F LAMSOV MDFACSS %V me 


I NTUSSUSCEPTION i sa d to be the chief 
cause of i te Imal obstruction in child en 
under the age of s f om 50 to 75 pec cent 
occur under i jear of age 
It maj he rvell to enumerate at least some of 
the et ological f ctors which have been ad anced 
as causat ve a ents of intussusception ( ) eTces 
sue mob 1 ty of csecum and ascendi g colon ( ) 
narrowm of bowel at the site of intussusception 
about 80 per c nt occur at ileocacal valve Ac 
cordmg to John F aser of Edinbu gh a sljj,bt 
intussusception at the ileocascal valve is a normal 
occurrence (3) Irritab hty of the bowel as n 
ente Us viththe ncrease m peristalsis (4) Re 
laxed mesentery of the bo el particula ly the 
ileum (5) Hypertroph ed Fevers patch or tntes 
tinal polyp 

Generally acute intussusception s assocuted 
with conside able shock In the early stage vom 
ting IS usuall> p esent with frequent mucus and 
bio data ed stool Inab ut7opercentofca es 
a sausage shaped tumor can be pupated In the 
be innino- the abdomen ma> b scaphoid B t 
later distention s likely to super ene Becaus 
the circulation in intuss ept on is impaired b> 
thee n t ct on of the bowel invol ed e eiituall> 
gan rene Will result 

Thep gn a m many other acute abdomi 
nal lesions depends on earl> diagnos a d su gi 
caltreatment Onlyafewje rs go tbe mortal tv 
in th se cas 3 wa q oted as hi h as 37 per cent 


even when the patient \ as ope ated up n n dim 
first 24 hou s U hen surge j was def rred as Ion 
as 3 o 4 days the mortality was as hi h as 6$ 0 
7 per cent Early reco ition and p ompt sur 
gery ace therefore very c sential in the red cUo 
of the mortality at 0 As mo t of these cases 
ccur in ea ly infancy a y operati e p dure 
V htch p olon s the operation ill natu ally ra 
the mortal ty 

When the mtuss sception can be reduced it 
must be accomplished as quickly a d w th asl tile 
injury to the bowel involved as pos ble After 
tlie red ct on is achieved the surgical p oc d re 
must aim to prevent a ec e ce ftbeinlssui 
ception Some cases have recurred a ma y as 
four or five times 

The follow] g ope ations ha e been ested 
and pe ( rmed to prevent recur e ce 

I Shortenm of tbe mesentery of the He ffl 
by a contmuous Lembe t suture so as to make i 
fold n It In this op rati n mjury to the circula 
tion of the bowel is often una idable Beca s« 
of this facto and the longer t me co sumed in 
pe fo ming ihi ope to it i ot ad\ sabl 
especiaUy when the infa t s already v rydl 
S turm the omentum to th ileum at the 
leocxcai junction is also rec mmended Tni p 
erative p ocedure ha ts merits and mav be q iw 
effecUveinprev nt g ec rrence It chefd 
b L that It m ht a se a u comf rtaWe 
tugg g t the transverse col a d tomacn 




SURGIRY GYNECOLOGl AND OBSTETRICS 

EPILEPSY 
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F ORmanj >e3rsepileps> has beeacons dered 
a degeneiau e disease of the b am The 
degenerative changes have been supposed to 
cause atrophy of the brain resulting in cortical 
rntation which in turn causes the convulsive 
seizure Pathologi L studjirg the subject have 
confined themselves almost entirely to the brain 
phj-siologists have been unable to ew'an the 
peculiar phenomenon of the convuls \c sc ante 
Treatment has been iirectcd laigdy tonard aj 
leviaung the spells bj diminish ng the i ntab lit> 
Cpf the cwttn of the hram v ith drugs Thus the 
patients have been ahowcd to go on ind hculcly 
with htUe or no benefit and a grachial rnenlaf 
deten ration endin in either suicide death m 
some insl tuuon accidental death due to the 
se zure or death m status cpilepticus has been 
the picture of epilepsy thro gh the ages 
Toda> as the result of cUrucal ob eivat on and 
research in the phjs ology and paiholOoV of the 
brain particularly as applied to the cerebrosp lal 
dull water meubolsm an 1 the anomalous dural 
venous sinuses on entirely ne and different 
picture appears just as it nos fo me Iv bel e ed 
that the gj al formauon caused the gradual con 
traction of the co tes resulting in con ndsue 
sei ures so it as also bel eved that (he sol 
function of the cerebrospinal flu d ' as to act as a 
buffer or cushion for the protect on f the bram 
and to tarry off the bv p od cts 0/ oeurorre 
tabolism The fallacy of this conception of the 
cerebrosj inal fluid sbo n b> the i orL of Camb e 
completely changes thi idea 'fo eove it de- 
mands a change m the theory re a d ng the atro- 
phied brain If the atrophied bra n is the re oil of 
accumulat on f ce ebr spinal Bind *ctjng as a 
h>draulic pre s— as has been sho m con lusi d\ 
by Fay and ink Iman— the iscbamucatrcpb* is 
caused b> p ess e a d n t by sb laWage of the 
glial tissue In otbe v do> it eem that the 
V ater ca t (Fay} i hich s r unds the oute 
surface of the cereb ai hem phe c and whch 
extends into the ci ten and ventr des as ell 
produces the pressure atr phy b\ h>datilc 
action 

Ui der all arcumstantes the con uls e so u e 
requ res both an ntact nioCorpatiwa> and also 
a gradual m UUon o\e a large s foc f tl» 
cortc particularly ove the m t r eas \l th 

rto 6 D i di^ 0 
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thjsgradually mcreasin irntali n tolhecoitex it 
needs only a sensory stimulus to set o2 the mas- 
sive reflex acUoa which consututes a co vulove 
se zure Just as the s mp e reflex caused by tap- 
ping the kne with the fir er is a normal re ponse 
so IS the massive reflex of a convifls ve seizure 3 
normal response The oalv diffwcncc hetv ceadse 
flexion and extension motior s of the runner as he 
crosaes the tape in a hundred mete race aid the 
successive coat actions and extensi ru m a con 
vul ive sei ure is that one s purposeful and tie 
other is not (Fay) 

WATER ITErABOLI it 

Tbc research of Gamble Ross and Tisdsll 0 
wa ec metabolism has led to the solution of many 
problems 10 the study of ep lep y and has placed 
chaul observations upon a scientific boss 
CanjWe has been able to shov that wain melab 
ofism pfavs a most importa t part in d seases in 
nh cb ccdeoia or deb) arat on occurs Briefl) he 
h sdemoastratcdthaiofallthe laterinthe^d) 
approtimaicly four fifths s ntrsccllular in char 
octet bound lo (he ceifs by a fixed potos um base 
The (he fifth 1$ div del almo t eq all) belneen 
the V ascular aad the mterst Ual at t both being 
bo ndb) a fixed sodium ba e Thevasculs ater 
IS uti] zM in the 0 dinary metabol c pr cc ses and 
i teplctu^cd from the mtettuuil reservoir (Fig 
i) UTien more water is demanded for metabol c 
purposes it is eadily supplied from th s same 
reservoir the largest accumulation of inte sui 1 

V ale be ng s tuated m the ventricles d b- 
amch Old spaces of the cran alca it) h id nfl) 
this re ervoir is placed in the safest pa t f the 
body the b ny sLuJJ for the same rcas n that the 
brajD Itself is placed there 1 e both are abs lutcly 

V ui lo life iurthe more ih s water must be 
access bief instant se by the blood stream and 

Is sit ation in the c arual ca ity fulfills this re- 
<juitement 

[n addtion to the orL of the above men 
Drabkin and Shilkret 192? and Ravdin 19 9 
ha e further shoivn that it requires a smaller dost 
of insuUn to p duce a convuls m a h)dr ted 
animal than m nedeh)dratcd A th r ccent 
coot bull n by Lawrenc and R e shows wat 
th anten pttu larj fobs ma) be considered as 
tl e motor a ti at r of the a ics as II as a 
fact f at sto a e Th s ff an e.-planali n 
tlh St rageof nterst i alwaterfo ihemcnst al 
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S^s SURGERY G\NECOLOGy AND OBSTETRIC'S 


THE CIRCULATION OF THE CEREBROSPINAL FLUID 
After leaving tie cisterns and subarachtioid 
spaces the cerebrospinal flu d normaUj filters 
easily through the Pac hionian bodies into the 
superior longitudinal s nus and thence bywayof 
the transverse and s gmo d sinuses jugular bulbs 
and jugular veins it reaches the heart (F g 2) If 
however the Pacchionian bodies are faulty in 
development or are diseased (Faj and Winkel 
man) if the venous sinus is faulty in develop 
ment if the ju ular foramina are too small or if 
the e IS sufficient pressure from any cause to 
ob truct the easy flo v m the jugular \e ns the 
cerebrospinal flu d becomes blocked first in the 
subarachnoid spaces and final!) in the ventricles 
Ord nanl) large quantities of cerebrospinal flu d 
are sto ed in Ae reservoirs of the \enti cles cis 
terns and subarachnoid paces ead> for rapd 
withdrawal at any time but in conditions of faulty 
dev elopment or in those resultin* from trauma or 
inflammation this mechamsm is 1 slu bed 
V ENOUS DURAL SINUSE S— 

NORMAL AND ANOMALOUS DEVELOPMENT 

Channel selection and rudtmenla y stnuscs 
Streeter has not only shov n that the normal s nus 
development is s>nuiietncal but that in some 
cases the right transverse s nus drams thesupenor 
longitudin^ while the left t ansverse drams the 
stra ght sinus This latter fact m itself 1$ not 
importint except that it shows that a variation 
from the normal symmetrical dev elopment is not 
uncommon I^'hen the developmental process is 
complete even though the abo e variation occurs 
there is usuallv a coimuence of the charmels at the 
torcular Herophili and the blood may take e Uicr 
course as occas on demands 
Streeter uses the term channel selection m 
describ ng the peculiar selectiv e process dunng tbe 
embr)ol gical de elopment of the s nuses By 
that he means the tendency for one vessel to 
bee me dominant among a newly formed group 
hiletheoth rs b> coalescence 0 even by actual 
obliterat on a e lost n the mig atory process oc 
curnng in the gro th of the bra n dura and 
sinuses (F g 3) Undoubtedly tisihi selective 
pr cess so well described bj Streeter that 
accounts for the many anations m the cahber 
position and even the number of s nus channels 
found in cp lept cs That these anomalies arc 
p esent n a ery conside able n mber (Tabic IVJ 
suggests their agency in the d slurb^ ven us 
dra nage in epUepUC cases The mo t common 
vanaUons from the normal sjmmetncal s>stem 
are the large right and the smalle or rudiment rj 
Sirtl »• 


left transverse s nus (F g 4) Of less f cqutnt 
ocoir ence are the dilate<fsigmoids nuses tvhicbl 
believe are a!via)s associated with small ju<Tilat 
foramina (Fig 5) In certain cases this d latauoo 
IS well cstabi shed at the time of birth In t 0 
autopsies \ here death occurred within 48 hours of 
brlh there was a sphtUng apart of tied raUills 
£ these sinuses (Fig 6} the jugular foramnj 
being too small to permit sufficient d a nage Both 
infants died m status ep leptic s \ ay p cturcs 
clearly rfiow these s gmeud sinuses if the latter are 
largely dilated and as Pendergrass has demon 
strated even the sue of the ju<ni!ar fo amma can 
be determ ned Other anomalies have been dc 
senbed m a former paper (Swift 1929) 

In a senes of operations upon epileptics I ha e 
found anomalous venou dural sinus de clopcieat 
m 20 per cent of the cases Th s would dearly 
establish a hereditary or a developmental factor 
as the cause of certain cases of essenbal ep lep es 
This IS It) accord ththefindm $ofS A Rinn or 
Wilson that onlv 16 per cent of ep lep les could be 
traced to a true hered tar> background Ibdieve 
that these two groups of cases a e identical m 
etiology due to a developmental defect rather 
than hcredita y Tbs fault) deve! pment p e 
disposes to mcchamcal obstruction due to the 
peculiar circulation of the ce eb ospi al fluid 
i/ff/wH cal ohsl uttton cj the wito s s luses 
Fluids circulatin in a closed cavit) do not m 
creas m volume but only in v loc ty under lani 
uons in pressure c ndiU ns In other 1 ords the 
amount of blood in the venous channels docs not 
varymvofumeundern rmal conditions Thusaa 
nc ease of intracranial pressure is comje sated 
for by an increase n the velocity of flovrwithio the 
venous channels (Monro kell e doctr ne) Three 
elements are tactors to be co side ed 10 a > 
change from the normal the brain th blood and 
the cerebro pinal fluid If there is f r stance 
an inaease in one the brain substance the initial 
elicct will be an increase 1 the vclucitj 0/ flow of 
tbe blood whleaf rlher increase nbainco tent 
w If displace the third eleeae/it the cerebr 
fluid Sncethccereb ospi alfl idisdi placed by 
V ay of the venous chann Is it folio s that any 
obstrucuon to the cnousoutfl n 

displacement of this ccr brospi al fluid las" 
ntumactasafu thcrcau eof nereasedpre^ 
Since the r e v 0 r are largel) abo e me un^ 

lum li s increased pressure cauws a do aw 

displaccme t of the tentor um (F g 2 
lines) thus comp e sing the walls of the uansv 

s nuses and decreasing the ca'ibcr of the e 

la nels(Fg 7) ksthecalibe decreases a dl^be 

amount of ce ebro p nal 11 1 1 ncreascs a tig 
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the venous return These changes are caused by 
the posiUon of the patient, flexion of the head, 
or the shghtest pressure on the' jugulars (Lewis) 
Summary Anomalous development and me- 
chanical obstruction of the venous sinuses show 
that periodic convulsive seizures occur in the 
human, onlv when there is some mterference with 
the outflow of the cerebrospmal fluid through the 
venous dural sinuses and thence to the heart This 
obstruction may occur anywhere from the Pac- 
chioman bodies to the heart itself Under normal 
dev elopmental conditions the dural venous smuses 
can and do carrj a variable amount of cerebro- 
spinal fluid depending upon the metabohc proc- 
esses of the body, the variations m water storage, 
as m the menstrual cycle, and the pathological 
changes assoaated with water metabolism m- 
adent to hydrsemia m acute alcoholism, acute 
infections, and poisons Anything that prevents 
this easy vanabihty m circulation of cerebrospmal 
fluid, such as inflammatory conditions of the 
arachnoid, or diseased conditions of the Pac- 
chioman bodies, may cause the set-up for a con- 
vulsive seizure when normally developed smuses 
are present In approximately 18 to 20 per cent ot 
cases, however, anomalous or faulty development 
of the transverse dural smuses, or the occipital 
bone and its jugular foratmna, prevents this 
normal venous drainage In these cases certain 
phjsiological conditions, such as an accumulation 
of cerebrospmal fluid, “ may cause an anoviemia of 
the frontal lobes which so lowers the threshold as 
to permit a sensory stimulus to explode the motor 
areas in the same way that loss of cortical inhibi- 
tion and control of Ae lower motor neuron per- 
mits a more prompt and active response to a small 
stimulus m the tendon reflex” (Fay) 

Thus It would appear that the hereditary in- 
fluence m epilepsy, as pomted out by S A 
Einnear W ilson, show s itself m this senes of dev el- 
opmental defects of the transverse smuses and 
occipital hone (Table V) Furthermore, while 
many of these cases may not have defects suffi- 
cient to cause more than a transient seizure durmg 
pregnancy or acute infection, or even to become 
mamfest until artenosclerotic changes ot semhty 
develop, they are, nevertheless, potential epilep- 
bcs That venous dramage is the essential factor, 
not onlj m epilepsy but also m the development of 
the sudden mtracramal disturbances which occur 
m brain tumors, choked discs, acute dementias, 
et cetera, cannot now be questioned 

riXATtON OB THE TILVNSVESSE StMCS 

A knowledge of the attachments of the smuses 
u> important in understanding the mechamcal 


tactors mvolved m the narrowing of the lumen of 
the transverse smus (Fig 9) At the point Lnown 
as the torcular Herophdi, a large emissary vein 
leavang the smus system, attaches the smus firmly 
to the skull There may be several small emissary 
vems, and there is invariably a deep groove m the 
skull at this pomt As the smuses extend laterally' 
to their junction with the sigmoid, the two dural 
layers, which spht to form the transverse smus, 
agam become confluent and extend lorward along 
the margin of the petron The small, tnangle- 
shaped supenor petrosal smus is situated between 
the two layers of the dura and joms the transverse 
smus at Its junction with the sigmoid, at a pomt 
which IS always jflxed (Fig 9) This makes an 
angular formauon of the tentorium at the superior 
postenor portion of the mastoid, and gives a fixed 
pomt on either end oi the transverse sinus Pres- 
sure from abov e downward, or displacement of the 
tentorium from above downward, coUapses the 
lateral walls of the smus and thus causes a narrow- 
ing at the angle where the sigmoid joms the trans- 
verse smus This IS easily demonstrated on a 
cadav er The shghtest pressure trom abov e dow n- 
w ard will force the v olume of flmd w ithm the smus 
upward mto the superior longitudmal smus with 
equal pressure \ variation m the smus cahber 
will change the mtravenous pressure to one equal 
or higher than the subarachnoid pressure Weed, 
m experiments upon animals lor the purpose of 
determnung the eSect ol changed position ot the 
body upon mtracramal and mtraspmal subarach- 
noid pressure, found the mtravenous (dural) pres- 
sure curve to correspond with the subarachnoid 
curve — though alwavs shghtly below m actual 
measurement 

This fixation of the transverse smus at the tor- 
cular Herophih and at the mastoid margm un- 
doubtedly accounts tor the increased pressure 
caused by tumors, either just abov e the tentorium 
m the ocapital region or below m the cerebellar 
region In the latter mstance, hov ev er, the dis- 
placement IS upward, also much less, due to the 
dense midlme dural band \ hich extends irom the 
torcular downward to the margm of the foramen 
magnum This band IrequenSy cames a lar»e 
venous smus, the occipital smus Xature has pr^ 
vTded, furthermore, a senes of nb-hke folds alonc^ 
the upper and lower surfaces of the transverse 
smus, at right angles to the smus wall, much hke 
me knees ot a ship on the under sunace or a deck 
In some mses these lolds are highly developed, m 
others, there is practically no development The 
lalr cerebn commg down from above joms the 
tentorium and also assists m strengthemng the 
vessel walls In epilepUcs, however, the folds of 
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Fb 4 ^ >mm t Id 1 pm t fth b I 
l>efc t rs clmtoLftp disl 
p t oul d t f ( 

tbe<iur&&ieconspicuou$l> absent andtbeanom 
alous de elopmeat of tbe suiuses prevents the 
svmmctrjal protccuve forces of the falx ce cbn 
F equenti}' uesopenorfongicudmafstnusbaffoons 
out well to tbe right of the falx at its attachment 
V th the tentonura andiosuchacaseanyprcssure 
f om abov e has a marked lender cy to coBap e tbe 
sinus (Figs 10 and ti) These conditions have 
been described else here (Snift) In these ab 
normal c nditions collapse of the sinu c$ roust be 
p evented if we hope to obtain free cerebro pinai 
duid orculapon This is made pos ible by the 
roobiJiratioo of the transverse sinuses 

UOBJUZATIO'J OF THE TRAMSVERSE llvtJ E 

Souttar repo Is that n operating upon tbe 
cerebellum for tumors he found that oiobiliraUon 
of the transverse smus permits the operat on up n 
the cerebellum V ib ase I have also found this 
to be true and F gure u shov s exact)) hat 
occurs In this instance a large const c ne ve 
tumor had caused an ntenseinlra ranial pressure 
When tbe plate of bone 0 el)uigth torcolaraiea 
had been removed the dstended sinuses could 
easlybe een Afterpun tureoflhevenlncJc the 
sinuses flattened and at the second operation 3 
da>sbtcr they weresUUflat ihepressu chavrog 
been relieved It is th s mobilizau n of the tians 



FBsTbpt tddllb g lj> in 
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bdfmtbt I t the po t mg ftb 
f m m m / small j gul f nauu 


verse sinu over an extensive area in fact out (0 
the margin of the mastoid that prevents a cot 
lapse of the inus nails m the l>pe of pfilcj) ; just 
described 

Mobiluatton of the t ansver e sinuses then be 
comes of the utn ost importance Obv ousi) ^ 
s of no benefit if there i an b Iruction at the 
jugular f ramina r lov er m the veno s d auiis® 
system Onlyinlh seca-es hichha ctheanonial 
ousdeveJopmentorpart alocclu loncfsnusesi^t 
cssenltalforthelran versesinuse l bemoWued 


iyD:cinoss ton omtAiios 
Appli ationofthelh orvju tadva ceddemand 
tbe observation of a certain regimen C er) ^ 
ot epilepsy ahou d hav e an encephalo cam T1 e 
I chmque as desc ibed by I endeigrass a ulaOe 
f Honed f the ra> p clures reveal bilateral es 
largcmeot of both trans er« s noses or a marleo 
enlargement of the nghl vv ihout any t rucujar 
enla^ment of the s gmo d as it ters the j gi^ 
bulb th condition is one that can be roattea))’ 
mproved by ro bil ation of the t a s ^*'*'*““*5 
Such cases always show atrophy of theiron 
lobes of the brain 
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Tig 6 Tlie tentonum has been almost completely re- 
moved, and the smuses open longitudinally The pressure 
m the nght transverse sinus would appear to have spht the 
lajets q£ the dura so that an enormously distended smus 
wall develops To a less degree, this is also true of the nght 
occipital sinus On the left side dilatation shows above but 
not CO markedly below 

CONTa.\-IKDICATIO>,S 

ilobilizatiou has aot proved successful in cases 
of marked mental deterioration, nor has it proved 
beneficial to those patients in whom there is 
marked cerebral atrophy, particularly over the 
occipital as well as the frontal lobes In my ex- 
penence these cases are usually associated with 
very small jugular foramma 
Other contra-mdications include traumatic epi- 
lepsy with localized accumulations of cerebro- 
spinal fluid An operation over the aSected area 
IS mdicated rather than the mobilization of the 
sinus Epilepsy due to inflammatory conditions m 
early childhood, such as meningitis, is not bene- 
fited m any way by the mobilization In regard to 
idiopathic epilepsy I have found that about i case 
m 5 responds to this operative procedure 

OPER-VTION 

For the alleviation of this condition, an opera- 
tion has been devised A cross-bow incision is 
made from mastoid to mastoid The bleeding 
from the margins is controlled by Andrews chps 
The lower flap is reflected dowmward to the attach- 
ment of the muscles at the superior nuchal line 
These muscles are sectioned crosswise and im- 
mediately picked up m a kelhe forceps, and a 
suture IS placed so as to draw the muscle margm 
firmlv to the aponeurosis abov e Xe\t, the flap is 
reflected downward until the margm of the fora- 
men magnum comes mto view , and self-retaimng 
retractors are placed After the field has been 





Fig 7 Schematic section to the nght of the torcular 
showing compression of the transverse sinus with displace- 
ment downward of the tentonum cerebelh Dotted lines 
show the normal position of the tentonum and the intenor 
wall ot the smuses 

draped wuth small tow els, tour trephme openmgs 
are made (Fig 13), one on either side of the mid- 
bne about equidistant from the superior longitu- 
dmal sinus and the transverse smus, and two on 
either side of the midlme below the transverse 
smus The two lower opemngs are then jomed by 
rongeurmg and the bone is removed down to and 
including the margin of the foramen (Fig 14) 
With a DeViibiss the tw o upper trephine openings, 
as well as the lower and upper on the same side, 
are jomed The bone is then gently released Care 
must be used not to pull away roughly the venous 
attachment at the torcular Herophih By the 
shdmg of a small separator from below upward, as 
much of the ermssary vein as possible is saved 
Frequently, this can be hgated but il it should 
tear free from the smus, a pledget of muscle will 
control the hemorrhage promptly If there is m- 
sufficient release of pressure within the first 3 or 4 
imnutes after the bone has been remov ed, the bone 
overlyung the transverse smus should be bitten 
aw ay, w ell out mto the mastoid area A change in 
pulse pressure will be noted by the amesthetist 
The pulse w ill become quite thready and irregular, 
then return quickly to approximately the normal 
rate The bone is gently replaced (Fig 15) and 
the skin flap is replaced and closed by interrupted 
sutures, a smgle rubber band being inserted tor 
drainage A bandage is placed not too snugly ov er 
the area operated upon, but sufficiently ught to 
prevent oozing 

Patients are always restless and sometimes 
move their heads quickly when commg out of the 
anssthetic, therefore a rubber band is inserted to 
take care of oozing The dresaings are removed 
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after the hrst 24 hou s and th small ubb d am 
inserted for g is t ithdra The { atienc r 
mams m the ho pital for a tek. foil »mg th 
operation 
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The da g points m the ope alion lie in 

hxmo hage at the torcular He oph li a d at the 
margin f the foramen magnum Sometimes a 
branch of the erteb al \e ttill cause tr ble- 
some hemorrhage 21 t as de fr m hemorrhage 
there is no possib lity of a fatal t> a the res It f 
the operali Co viils e seuur s sho M not 
occur immediatel) after per ton howeter if 
theyd the o nd should be opened i search of 
a blood cfot pre ing upon the nicd lla Co t I 
siona due to p ess rein this e aeassocated 
ith stgh ng a d more r les cyan sis 
\s many f these paUe ts ha c assoc ated 
g slro- testi al d sturba ces marked c n t pa 
I n ore larged colon it s a good plan to gi ea 
Iho ough catha is se eral d >s bef re a > Jier 
ative procedure I! this s do e there \ It be 
complicat s Occasio ally th adhe ns be 
t cen the dura nd the bon o er the cer l^'l r 
f ssa a e so firm that the du a a d arachno d a e 
t m so that escape of cer br spinal fl id th ugb 
onnally of J ItJ co seq cnce may b c me qu le 
e tcnsi e If th dressi gs become rather m 
and shock, ymptoms de el p t s i H to gi 
salt soluU n int a\enousIy 

SLUSIAIt^ OF CASLS 

Sc ICS incl des the first 33 eases (Table I) 
ope ated }>o f mOctoberj igr^itoN ember 




ouil-r epilepsy 
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ni '“^liica r\ as njctedand\ \ 

The t^ wimediat I> the readtrig f 

p a/f«" T 8 “Pon a >+ to 4+ 

conside ed so mpo tant as the c tical air he ce 
P f T selected a dsho sa 

“ f r ? ^ j ""P™ in grand mal attacks 

t 5 caes} and m mentality ( Sca^s) Whileter) 
little mpro erne t ts n ted n petit mal attacks 
fr-cass potnosc urcssinc 
sho tly aft r the o{ e at on 

riVAl OPER-ATION 

The tmpro cd operat on (Table II) h le in a 
^ eral ayco csponding to the ordi a > ccp- 
It I or c cb Ha de ompre ion c po d also the 
two Ira s\e se si us / m j st outsde the 
t cular He oph li to the mast d marg The 
t ne a remo cd nt el> The h f bjecli 
t Inspocedur as that the pare tsdd not like 
tofcia oft spot 0 the back f the child^ h ad 
Ab ut^slime II S S tlar ported on the use 
* *™ole trKcra lot me nee cbellar pe ati s 
nd h d sc b d m biliaati n f th torcuJar 
He quiili n his ope ati\c techniq e This ug 
g ^ d the d\ sabilitj of remo al of a larg r area 
of booc and replac ment of the portion erlj ing 
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Ase at 
on et 


Petit 

mal 


Grand 

mal 


>rs 


2^4 


Birth 


Average x8 >ts 


t6 


TABLE in —GROUP 3— TWELVE C-ISES 


FncephaloSTaphy 


u 2 

e 2 


Result:* of present operation 


i-ia -30 


9 - 5-29 


2- 1-30 


2 - 1-30 


4-2 1- jO 


30 


26 


Degrees of ^ 

improvement (— ) 

in attac*^ 
and mentality 


PeUt 

mal 


1-22-30 


1-27-30 


3-22-30 


7 - 7-30 


6-10-30 


S~17-30 


2- 4-30 


23 


23 


4* 


23 


1 


Average 28 mm 


4 - 2 a -30 


a-30 


Grand 

mal 


3Ieo 

tality 


Smus anomabes 


Both large 


S- 1-30 


s- 3-30 


9- 1-30 


9- 9—30 


Both large ocaput thicl. 


Left greater than nght. 


Occipital bone thick. 


Left 3 times greater tium nght. 


Right and left large occiput thick 


Left 2 times greater than nghL 


Left 2 limes greater th.m nghL 




Totals 4- iiT 


Right times leit leit rudimentary 


Right 4 times left left mall 


Left 4 times greater than nght 


Right and left snwll ©capital large 


T\BLE IV — A STUDV OF THE \T:nOUS SINUSES IN 
70 PITIENTS SHOWS 57 HAVING ANOMALIES 




Per cent 

Dilatation of both nght and left 

13 

18 5 

transv erse smuses 

Dilatation of nght only 

17 

24 3 

Dilatation of left only 

9 

13 

Contraction of nght and left trans- 
\ erae sinuses 

I 

I 4 

Contraction of nght only 

3 

4 2 

Contraction of left only 

14 

20 

Total 

57 

81 4 


the sinuses (Fig i6) This has proved entirely 
feasible and satisfactory 
Group III shows the final summary of 12 cases 
(Table IH), carefully selected durmg the p^t 
>ear (1930) The average age is 18 jears and the 
average pressure is 28 millimeters of mercup^i 9 
cases showed cortical air, while 6 showed duated 
\ entncles — 3 show ed both , 2 cases showred marked 
mental deterioration 

CONCLUSIONS 

I The periodic convulsive seizures associ^ed 
with so called idiopathic epilepsj begm with a 
gradual accumulation of cerebrospinal fluid over 
the cortev and in the cisterns of the bram, causmg 
a constant irntation to the cortev, particularly to 
the motor areas 


table V— a STUDA of occipital BON-E CHANGES 
Dv ONT; hundred and TEN PATIENTS SHOWS 
EIGHTA-TWO H.A\ 1 NG VARIATIONS 




Per cent 

Thickened 

23 

22 7 

Thinned 

27 

24 S 

Shortened 

30 

27 ' 

Total 

S 2 

74 4 


2 The blockmg of the cerebrospmal fluid maj 
be due to inflammator> conditions of the arach- 
noid or Pacchionian bodies, or be produced bv 
pressure upon any of the venous channels irom the 
supenor longitudinal smus to the heart itself 

3 A general state of h> dration is essential lor 
the con^sive seizure m all mstances 

4 Anomalous development of the venous dural 
smuses is an important factor m epilepsj Of 
these smuses, the transverse smus is of the most 
importance 

5 In those cases of anomalous dev elopment it 
is possible, b> mobilization of the transverse 
smus, to restore a sufficient venous return to pre- 
vent, under normal conditions, an accumulation of 
cerebrospmal fluid m the subarachnoid spaces 

6 The onlj comphcation that ma> anse durm 
the course of this operation is postoperativ 
haemorrhage This can be avoided bj careful 
attention to aU v essels at the tune of operauon 
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7 Indications fo this operation are the pres 
ence f anomalous venous sin sesm true epileptics 
\Mth other ise normal phjsical condit 

8 Contra indications for this ope at n are the 
presence of disturbances due to inBammat y con 
ditions resulting in obliteration of the openings 
into the superior 1 g tudi al s nus (Pacchionian 
bodies) Locali ed accum lat s of ce ebrospinal 
11 d over the corte ae of cou e not be efited 
by this operation 

9 The results of this mob Uaalion bring about 
a marked improv ement m the mental co dition of 
the patient as ell as a dec case to a la ge pro]ior 
tionoftheg and mal attacks and to a less degree 
the petit mal attacks 

o The operation is appl cable in od 1 > 20 per 
cent of cases 
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ARCHING FRACTURES OF AIETAT.ARSAL BONES 
W'lTH A. Report of the Pathology 
FRA.XCIS HOWE STR.\US, M D , F \ C ^ CmcvGO 

From the Department of Suiger) Ru.h Medical Co! ege 


I NSIDIOUS fractures of metatarsal bones ma^\ 
occur after exhaustion of the normal mi^cle 
and tendon support to the foot Such frac- 
tures occur AMthout obvious trauma, and wit ou 
sufficient immediate pain to notifx the patient ot 
the injurj Weeks later the developing callus be- 
comes painful and calls attention to the lesion, 
but bv this time the spelling is apt to be con- 
sidered a neoplasm unless the observer is f^iliar 
with the picture of a marchmg fracture Scare 
of the literature show s that the problem has en- 
gaged several European authors, but no Amencan 
and onlv one English article refers to it The tol- 
lowing case is reported in some detail as it is c^ite 
characteristic of the lesion The patient had been 
previously seen by ver> good surgeons and roent- 
genologists w ho had said she w as sufienng from a 
sarcoma, and she had been sent to the hospital to 
have an amputation of the leg 
The patient was a big healthy and rather ob«e woman 
ot 30 years She worked m the employees cafeteria ol^a 
large companv and was on her feet all da> long bne 
to the hospital complaining of pain and a hard . 

left foot See en w eeks pre\ louslj she had noticed that sne 
'uSered pain just proximal to the second metatarsop ^ “ 
geal joint when she bote weight upon the left loot 
was no trauma to the foot at this time as far as she c u 
remember The onset of the pam w as \ ery gradual so 
she could not remember just when she first noticed 1 
she remembered it troubling her as she stood behin 
counter about 7 weeks before She did not stop work 
as she continued the pam, which was slight at first becam 
gradually more see ere After about a w eek of this, me pam 
began to trouble her e\cn when she was not on her lec 
and at night she be„an to experience a steady aching pam 
in the same region This also gradually increased so a 
shortly it began to keep her awake a good part of the nigni 
She had lost about 13 pounds since the trouble began an 
she attributed this to her loss of sleep as her appetite re 
mained good and she had felt perfectly well all the time 
except for the pain in the foot About 3 weeks alter e 
on^et she noticed that the dorsum of the foot seemed “''o' 
len and at this time discoxered that she could feel a bar 
lump about an inch proximal to the second metatarso 
phalangeal joint The lump had slowly increased m size 
up to the time of her hospital admission Two weeks belore 
this date she had reported to the medical department ot 
the company employ mg her She w as referred to a x ep, 
competent surgeon \ rays were made She w:« told she 
was suffering from a mah„nant tumor ol the bone and 
amjiutation ol the leg was adeised 

t i^hteeii \ ears ago the left leg w as run ox er by an automo 
bile and the left ankle was sprained This healed promptlx 
and has nexer gixen further trouble She had scarlet lexer 
ib months a^o Apart from these her past historx was 
ne^atixe She xxas married and had two hcalthx children 


Examination at the time of her ^mission wM 

entirely negatixe wath the exception of the 'ett toot She 
entered wearing a soft slipper on this foot, and althou h 
ehe walked readily xehen requested to do sO, she 
with a decided bmp The dorsum of the toot was sbshrfy 
cedematous and pitted on pressure At the junction ot the 
distal and middle thirds of the second metatamal bone a 
Sitrxeo hard mass was felt This was the pe of a 
■xmall walnut and gax e x ery much the same sensarfon of a 
hard ™Hr -s would a walnut Je t 

under the skin The skin was freely moxable oxer it, but 
the mass was attached to and moxed wath the metatarsal 
bone Pressure hrmly made ox er the mass caused moderat 
nam A'^oluntary and passix e mox ements of the second toe 
caused pam N'o abnormal mobility of the metatarsal and 
no crirfus were elicited Routme Wood and urme exa^- 
nations w ere negatix e as w as also the blood \\ assermann tesE 
Roentgenograms (Fig i) showed a globular new groxvth 
of bone at the site of, andsbghtly smaUer than, thepalpab 
tumor This entirely surrounded the slmft ol the brae 
The margms of the grow th w ere hazy and mdistoct TOe 
medulla of the metatarsal showed no changes The m^al 
sunace of the cortex under the new bone showed a detmite, 
weralar, shaUow erosion Mo fracture lines were n^e out 
m any of the four films exammed although ^ fracture 
callus was suspected these were looked lor carefully 

A luetic penosteitis seemM unlikely m uew ol the negi^ 
tixe histoiy and AAassermann report An unrecogn^ed 
fracture with excessix e callus formation seemed unlikely 
m xiexv of the insidious onset, the absence ol corroborating 
X ray exidence, and the destructixe erosion of part of the 
cortex of the shaft beneath the new bone growth A neo 
nlasm that bad inx olx ed a portion ot the cortex seemM the 
most likely possibihty The metatarsal xvas excised as a 

means of X enfying the diagnosis , . 

Exammation of the specimen (Fig 2 ) showed a bulbous 
enlargement i 6 centimeters long by 1 7 centimeters wide 
at the junction of the distal and middle thirds of the shaft 
The soft tissues w ere firmly adherent to this The surface 
xxas rough with small quite regular elexations about r mil- 
limeter m diameter It w as quite hard but could be dented 
with the hngemail There w as no pomt of false motion dis- 
coxered on first exanunation of the metatarsal, and it was 
only alter longitudmal section of the bone that the true 
character of the lesion became ex ident There xxas a nar- 
row, dark line of old hEmorrhaoe and granulation tissue 
cros’smg the shaft almost transxe^ely at the lex el of the 
bulbous enlargement This stopped at the inner side of the 
caUus on either side and did not inx olx e the new grow th 
outside the cortex AA hen stress was applied to the bone 
there was a xery slight abnormal mobibty xisible at this 
line but the new bone callus surroundmg it supphed such 
etncient sphntmg that the moxement was sUght and had 
been unnoticed before sectioning the bone 

Microscopic sections through the new bone grow th shoxxed 
It to be XX ell dex eloped and partially calcified osteoid tissue 
There was no exidence of inflammatory reaction The 
microscopic differentiation betxx een y oung callus after frac- 
ture and neoplastic duease can be extremelx ditncult but 
here there xas nothing to suggest that the latter rather 
than the lorratr was responsible for the picture The lesion 
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wdi! d ft IthhUfUib «th 
mpl t p ir nuUhim fug d b t U 
<i to I k f mm b lu t f tb f gm U. 

In 1S55 B «tha pt descrj!«d cases ol per ist 
cntl) ccdematous and painful feet occur tng n 
sidio ly and 1 ithout h story f lojuo >n soldiers 
ho had been subjected to Ion march s and ga\e 
this lesion the name </j/ He e planed 

It as a traumatic inflammat n of the tend 
sheaths of the foot and stated that se eral «eeLs 
of re t and abstinenc from t alking r 1 e\cd the 
CO dition \Veisbach n 1S77 explained (be same 
les D in sold e s as bei g due to traumatic inflam 
matto of th inte metatarsal ligaments rather 
than the tendo s and ga e it the name f 5 > 
des tits Met tarsea Pau at a d Poulet rote 
about the same p oc s but pointed ut that t 
as primarily associat d th mark d pe oste I 
proliferation (P t 1 1 Osl pi Itgi Ost pe 
oiht RJen lal ale) Ixiier aid dbytheadxe t 
of the roenfgenog am a large g oop of a tbo 
among whom were Schulte Kirscha Mombuig 
andBaehr began torecog laetbat in tbemajor tv 
of cases despite the insidious onset a d al^ ce 


of definite everetr ma the e was a fracture c 
a metatarsal bone Their la geg oups Uascanti 
entirely among sold ers ho had been s bj ctedt 
long marches a d se ere crhaustio The Je< 0 
as recogm ed as b mg quite comm n Th el 
reported 7casesfom ne battalion in raontb 
Th association bet\ en the les ons and se en 
exha stion of the patient s foot bccam clear « 
peaally \ hen the march as made ith hca •) 
pack a d f II equipment It was mtunated (ftn 
th commandersratherlhanlhefeetwe ealfault 
the anty of the le on in ci ihan pracure as 
cons dered due to th ci ban s p ocli ity to re I 
he he as ti cd Momb g explain d the frac 
tures as the result of an inflammatory change in 
the bo e due to prol nged ela tic bend ng of its 
structure Th s ould first result m persist nt 
p Idc all and if the stress cont nu d m a 
fractu e Ileradi graph d thefeet of soldiefs bo 
h d ofoot ompl intandsho edth t ilcntpen 
osteal p oJiferations of the «cc nd and third meta 
ta sal bones e common kirschner uted tba 
the les ons ere all due to / actu c or inf action J 
the shaft of the bon This was ofte n t rec g 
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nuecl at first because there ^eu 

placement of the fragments they u ere weu 
Immobilized by hgaments 
curred when the defense of the long toe ten 
“nd le mtrmsic muscles of the foot 
narily protect the metatarsal agamst much of the 
streiSf walkmg, was etoated 
Jansen, in 1920, stated the theory a spastm 
flat foot developed first m these cases . p„ous 
of the interossei resulted in a !> mph and a v enous 
stasis, and this m turn caused first P^nosteal pro 
hferauon and later an mternal rearrangement o 
bony architecture which weakened ^e memtarsa 
so that a pathological fractvme resulte 
had roentgenogram senes showmg at drst o > 
periosteal proliferation with fracture appearing 
later The mcidence of these fractures 54 5 P 
cent m the second metatarsal, 36 8 per cent m th 
third, and 2 5 per cent in the fourth^eemed to 
corroborate this as these are the rnetamrsals hav 
mg bilateral interosseous muscle attachmeims, Du 
the more simple, mechamcal explanation ot Eirscn- 
ner— that is, exhaustion of muscle and tendon pro 
tection — IS an equally satisfactory justifica on 
this incidence , , a 

Deutschlander, in 1925, descnbed a gro P 
cases very similar to the one I have descr 
Instead of being soldiers, as in the P^^Y? , 

cases, his patients were all women in the 
decade They developed pam over the distal snait 
of the second or third metatarsal that gradua y 
increased There was no history of trauma oy 
the eighth or ninth w eek an encircling j^nos ea 
new bone grow th w as demonstrable m the 
genogram This persisted for some time and tnen 
gradually became more fusiform and smaller an 
the symptoms disappeared Because 3 o 
patients showed a low febrile course, because 
callus took 8 to 9 weeks to become evident ms ea 
of the usual j to 4 "eeks of tracture caUus and 
because of the absence of evidence sugges ing 
trauma, he believed his cases could best be ex- 
plained as a low grade, haematogenous bactena 
periosteitis His stand is well taken and sue a 
possibility cannot be controverted However, be 
does not adequately explain the apparent im- 
mumty of the first and fifth metatarsal bones and 
none of Deutschlander s cases were e^mumed 
after excision In this, w e hav e a case m w men tne 
sex, age, and clinical course simulate tliose o^ 
Deutschlander s so called “inflammatorv tumor 
and there was no history' or roentgenograp c 
evidence suggesting trauma Yet examination ot 
the metatarsal shows a concealed fractme, and 
histological exammation of the callus shows no 
evidence of bacterial inflammation 
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Drawing showing line of fracture at a 


From a chnical standpomt, such cases should 
call forth the loUowmg reacUon WTien a case of 
apparent neoplasm involv'ing the penosteum of 
th^ second, third, or lourth metatarsal bones Re- 
sents Itself, we should be most hesitant to rule 
out march foot A luetic periosteiUs inay be ex- 
cluded bv the history and serological findm,^ 
Central neoplasms of the metatarsal 
verifiedorexcludedby the roentgenogram Butthe 
rSntgenogramisnottoberehed upon too strongly 

in differenuatmg this type of fracture 
losteal neoplasm The negative ev'idence of fractme 
IS misleading as is also the erosion ol cortex under 
the new bone growth Especially, if the callus is 
Tt the site of pmdilecuon of t^ type of /raaure 
—at the junction of the distal and mddle t^hmds 
of the second or third, more rarely the fourth fii) 
metatarsal— we should hesitate to consider neo- 
plasm Unless the case for neoplasm were incon- 
trovertible we should put such pauents to bed 
with the foot immobilized In a relativ'elv short 
time after this has been done, the pam will 
dimimsh and the march foot tumor begm to grow 

^"rhe treatment of the cases should be elevation 
of the foot wuth unmobihzaUon for 2 or 3 weeks 
(i) Use of the toot actively may be started the 
fiith or SLxth w eek In the mihtary cases, the aver- 
age period of disability from duty was 49 day's 
(12), but this should be somewhat shorter m 
CIV ilian patients 

CONCLUSIONS 

1 Fractme of metatarsal bones may occur in- 
sidiouslv as a result of long continued walkmg or 
standing 

2 Pain and callus formation later may simu- 
late neoplasm 

3 It 13 suggested that some cases of Deutsch- 
lander’s disease mav belong m this group of frac- 
tures of metatarsal bones 
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OBSERVATIONS IN R\YNAUDS DISEASE’ 

WiTIt HjSTOPAXttOVOGtC Sri-oits 

R GLEN SIURLING M D F \C<? FRANKLIN JILSMA MD JAMES H KOCLKS MU 
L til K c 


I \ 186 Rii>naud separated from the general based p n the 1 ng acc pled as umpt n that 
group ng of ga grene from arterial occlu the d seasc s pnmarilj asomoto n orgin 
Sion a series of cases in v htch gangrene oc Lenche found that pe arte al sjmpatheclom) 
cur ed ithout demonst able organ c disease or ga erel efofs>mplomsi somecase iRa) a ds 
occlus on of the artenes He cnbed (h obstruc d seas Othe b cr ers (5 and 0) f om a mal 
t n of b! d flo\ n the arteries suppljing the and human exp nmc ts ha e cast d ubt pna 

gangrenous part to an angiospasm of asomotor the efficacy f pena tenal s>nipathect mj in the 

orig n Th chief d agnostic criteria la d do n b> (reatme tof\a culardis ders f the e trem ti s 

R jTiaud ere as folio s (i) attacks f local Ads nand Bro n (t) hi tudjm ca cs f pas 

s>ncopeandasph>xi nsol g the fi gers hands 1 c para]}sis t eated b> 1 mbar rami cct ° 
to 5 and feet more rarcl> the heeks n se and a marked nse n the su face temperat re of th 
1 bes of the ears the attacks usually be ng pre dc$>mpathcctom zed 1 mb a d aj p c l ng in 

p lated b) tcmporar> expo ure t cold but gnifi ncc f thi f din as appl cable I ih 

ccasionalU f om m tional excitement (j) the treatme t of ascular d so ders of the I er 
loc I chaaclerslic features f pallor >ano Iremtes peratedupo ap tent thRajnuQ 

numbness nd 1 wenng of s face tempe atu d sea e ith stnk ngl> beneficial r Its Oihe s 

n the affected pa ts assoc aled with 1 ght dis (6) so publ sh d s mil r ults as cp I the 

comf rt b t occasionalh se ere pa n (3) n m st lo er e I em t es H e e remo al of the ^ 

scs a svmmctrcal d stnbut n of the atta k vical s>m])atheli chain as ot f H 

h h 1 sts f m a fe minui t se cral hours c mplete r p ma e t rel ef f sjmpt ms in t 


(4) the tendency of the disease I bep gressve — hand . 

the local s>Ticope locala phs-xia andsvmmct cal Afte K nt (9) sh ed that the ® ® 
gangrene bei gde cnb dasth ees cce e stages conne t n bet ee the con 1 tho a c 
of the same malady (5) th presence I aitenal iheticgnglon nl the fr t ihorac c p nat nc 

pulsati ns n the affected pa t exc pt d nng the Ad on nd Br n ( ) p ted the s c 

attacks fl cats>n pe hen thc> ma> be feeble t eatment f a ca e f Ra)naud a , 

r absent (6) the prepo clerance f fern Ics o er re eciion f the f no c x ai a a the R 

males »d tho aci sj mpathet c gan 1 

Nothi g er> important had bee add d t th i icr nngtruks 1 a later q 0 t these s 

d meal kn I dge f th s affe t nt 1 ece tl> ob er rs r po ted succ f 1 utc me 

when app ciation f the a c lar ch ges oc t nts t caied the am nanr ‘ j 

curnng after certain operate s n the s>mpa has been sufficenll> cncouragi g c 

Suc ne 7 ouss>stemgaxea tional i caime t th f II g tat ment b> them Th 
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maintained, and unequivocal therapeutic effects 
of lumbar and dorsal sympathetic ganghonectomy 
m Raj naud’s disease seem to w arrant the behel 
that surgical control of this disease is an accom- 
plished fact ” 

The first cloud appeared on the honzon when 
Lett IS took issue with the generally accepted belief 
that Raynaud’s disease is due to vasomotor over- 
actnit} His researches established reasonably 
well that a “local fault” in the vessel itself, 
rather than a nervous mechamsm, was respon- 
sible tor the symptoms of this disease His con- 
clusions were based upon indirect evidence, and 
no pathological studies w ere forthcoming to sup- 
port his theories A short time after his original 
report, Lewis (13) published observations on one 
postoperative case of Raynaud’s disease He 
tound that he w as able to induce tjqucal attacks 
in the desj mpathectomized extremity (upper e\- 
tremit\ ) by exposure to cold These observations 
confirmed his first conclusions and gave turther 
weight to his theorj of “local fault” predominat- 
ing o\er vasomotor spasm as the causative agent 
of the disease 

This new point of view concerning the etio- 
logical factors in Raj naud’s disease has cast con- 
siderable doubt on the theoretical soundness of 
sjmpathetic nerve surgerj' as a curative agent in 
this condition The purpose of this paper is to 
review the details of our experiences with two 
severe cases and one moderately sev ere case of this 
disease treated bj sjmpathetic ganglionectomv 
Also the histopathological findings in the gan- 
grenous fingers remov'ed from one of the patients 
before and after sj mpathectomj are presented 

CASE REPORTS 

C\sn H G , sibter of patient in Case 2 white female, 
houscmfe aged 24 >ears, first came under our observation 
in Vugust igag Siv > ears ago she became evtremelj sensi- 
ti\ e to cold weather especially m the fingers and to a less 
in the toes In December igaS after ev^posure to 
cold she noticed that the ring finger of the left hand sta>ed 
numb and white Soon discoloration appeared from the 
second Joint to the tip of the finger and in a few da>s it was 
complctelj black with a sharp line of demarcation at the 
Itiel of the second phalangeal joint She did not complain 
of pam After the 5,angrenous finger had shiav eled and 
become very hard and dry it was amputated just proximal 
to the line of demarcation Healing progressed satisfac 
torily She continued to have attacks of pallor and numb- 
ness of the fingers and occasionally of the toes brought on 
usually b} exposure to cold but occasionally bj emotional 
evcitemenl In August ig2g the index hnger of the right 
, became gangrenous without warning (Iig i) She 
nncasional attacks of local syncope in the nght side 
of head cheeks and eyelids The family history was 
ne^ itiv e for similar xasoniotor disturbances except lor her 
""Y ^■=’frr who likewise suffers from Rayaiaud s disease 
and her record is reported here as Case 2 The past history 
w Is irrelevant 


The general physical examination was negatixe except 
for the extrermties Blood pressure was 110-70 Labora- 
tory examinations of unne and blood gax e normal findings 
Blood Wassermann w as negatix e Electrocardiograms and 
X. ray examinations of the heart and lungs were normal 
ExtremiUes Ring finger of left hand was tmssing Index 
finger ol right hand was gangrenous with a line ol demarca- 
tion at middle of the first phalanx The radial pulse was 
easily palpable Surtace temperature studies gax e readings 
between 24 and 26 degrees C (see Chart) Capillary arcu- 
lation in finger nails was sluggish Acetylchohne hy dro- 
bromide too milligrams given intramuscularly caused a 
nse of surtace temperature to 36^- degrees C Capillary 
circulation m the nail beds became activ e alter the adminis- 
tration of this drug (see Chart) 

First operation was done August 21, 1929 A bilateral 
cerv icodorsa! sympathetic ganghonectomy was perlormtd 
On the left side, the inferior cervical first and second 
thoracic sympathetic gangha mth the interv ening trunks 
vv ere remov ed On the right side, the stellate ganglion was 
broken dunng the process 01 remov al, and the upper por- 
tion was not excised Immediately following the operation, 
the upper extremities, neck, and face were warm and dry 
Surface temperature readings of the hands ranged from 
35 to 37 degrees C A bilateral Horner’s syndrome was 
present The gangrenous finger improved steadily vvhile 
the patient was in the hospital, the line of demarcation re- 
ceding slow ly until only the finger tip was inv olv ed (Fig 2) 
She contmued to hav e attacks of coldness of the leet and 
toes and on one occasion the nght little toe became cold 
cyanosed and numb 

She returned to the hospital on September 23, 1929, lor 
lumbar sympathectomy Her condition on the second 
admission was essentially the same except the Homers 
syndrome was less complete Xo sweating or reflex sweat- 
ing was noted The finger, which had been gangrenous, was 
now healed and of good color Only the acra was lost, and a 
small portion of the nail had regenerated No symptoms ot 
Raynaud s disease referable to the hands had been noted 
On September 2j, 1929 a bilateral lumbar svmpathetic 
ganghonectomy was performed The second, third and 
fourth lumbar sympathetic gangha with the interv emng 
tmnks were removed by the transabdominal route The 
lower extremities immediately became warm and dry Skin 
temperature of the toes was constant at 36 decrees C The 
patient complained sev erely of a dull achmg sensation deep 
m the legs and thighs, which was only temporanly reliev ed 
by elevation This distressmg complaint disappeared after 
10 days 

Patient returned on January 10 i9oO, because of gan- 
grene of the nght index Unger This digit, after assummg a 
normal state foUowang the cerv icodorsal sympathectomy, 
had given no symptoms for 3 months, and then graduallv 
became gangrenous The bne of demarcation termed at the 
same level as belore the operation The finger was ampu- 
tated at the metacarpophalangeal joint and the specimen 
decalcified for histological study No lurther attacks of 
local syncope or asphyxia either m the hands or feet iiad 
been expenenced 

On February 5 rg3o, the first recurrent attack of pallor, 
numbness and loss of function occurred in the ring and little 
nngers of the nght hand Exanimation showed these two 
lingers to be pallid and hypaosthetic in their entirety 
CapiUaty circulation did not appear unduly sluggish Sur- 
face temperature readings were 34 degrees C Injection 
of the ulnar nerve wath novocain showed a nse ol surface 
temperature 01 2 degrees C , and acety Icholmc intramuscu- 
larly gave a like nse m temperature The Homers syn- 
drome w^ incomplete, there being moderate dilatation of 
the pupils, more marked on the nght side Inasmuch as 
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tig 4 Section of digital artery from middle phalan’t of 
the indec linger of right hand, showing thickening of t e 
intermediary layer of the intima X 7 ° 



Fi=- t Section of digital arter> trom proximal phalanx 
of the little tmger of right hand, shovnng thickemng ot 
mtermediary la>erof mtima, thickening ol the media with 
hypertroph> and reparation of =mooth muscle cells X 7 ° 


and felt cold with an actual reading of 29 2 degrees C 2 “’’" 
face temperature ranged as low as 24 degrees C \cetj Icho- 
Ime, too milhgrams intramuscularly, caused an elei ation ot 
surface temperature in all the extremities to 3S-T- degrees 
C on repeated occasions The radial pulse and the dorsalis 
pedis pulse were palpable bilaterally The capillary circula- 
tion of the finger and toe nails was sluggish 
The firat operation was performed September 25, 1929 
The aecond, third, and fourth lumbar sympathetic ganglia 
\nth the intervening sympathetic tr unks were removed 
biiaterall> The convalescence was uneventful except tor 
an attack of vomitmg and epigastric distention shoruy 
after the patient was discharged from the hospital 
operation the lower extremities were warm and do ^he 
skin temperature over a penod of 2 weeks ranged betvveen 
34 and 36 degrees C There hav e been no further attacks 01 
s>ncope Patient has been free of all symptoms in her 
lower extremities, up to the present date 
On October 10, 1929, the second operation a cervico- 
dorsal sympathectomy — w as performed The infenor cervi 
cal, first and second thoracic gangha with the intervening 
sympathetic trunks were removed bilaterally All symp- 
toms subsided completely The upper extremities were 
warm and dry They were normal subjectiv ely A 
Horners syndrome was present bilaterally On Februap'' 

8 1930 the pupillary response to light was fairly good 
Homer’s syndrome was incomplete The patient perspired 
freely over the entire body but less than usual over the 
extremities She has had no further recurrence of an> 
symptoms i year and 4 months after the first operation 

C\5E3 M M female, white, aged 9 years, relerred by 

Hr lorn Marks of Lexmgton, Kentuck> , was first seen b> 
us on June i9,30» with the complaint of blanching and 
numbness in the tmgers of both hands and occasionally 
similar attacks in both feet In January, 1930 while 
coming from Sunday School she noticed a cold numb 
fueling in the tips of the fingers of both hands, and withm 
a \ uiy short time this feeling had progressed upward to the 
ulbows Ihu mother states that the hands were paUid at 
this time From January ig^o to June i 9 jOi several 
attacks m the upper extremities had occurred These 
attacks were characterized b> blanching and then cyanosis, 
accompanied by numbntss and a slight degree of pain 
Only occasionally would more than the tingurs be involved 
I our was the largest number of attacks recorded m i day 


She noticed that her chin and leit cheek became pale and 
numb on two occasions lor a penod of lo to 13 mmutea 
The loner extremities had suffered slx hght attacks pnor to 
Tune 1930 The family and past histones were irrele\ ant. 

Patient was a well de\ eloped, weU nourished, and veiy 
alert chdd, who was mentallj quite precoaous Ph>sical 
hndmgs were not remarkable, e-xcept for the extremities 
\ detmite cyanosis n-as noticeable Pulsation ot radial :md 
dorsahs pedis artenes was plaml> perceptible biIateraU> 
Capdlaiy circulation was very sluggish in finger and toe 
nails Surface temperature ranged between 23 and 29 
de-wees C durmg the penod of obser% ation Room tempera- 
ture at thu; time was 2 ^ to 26 degrees C A.cet>lchohne 
hydrobromide, 30 milhgrams mtramuscularly , increc^ra 
the surface temperature by 7 degrees C Attacks could be 
mduced by immersmg the hands in water at 15 degrees C 
for 13 minutes On a particularly warm day, it was im- 
possible to mduce an attack in this manner 

On June 23, 1930, the infenor cerxacal, the first and 
second dorsal gangha with the mterxening sympathetic 
trunks were removed Convalescence was normal Both 
upper extrenuties became warm and dry A. complete 
HomePs syTidrome was present Patient was free of all 
attacks until the onset of fall weather 4 months later, when 
attacks in the lower e.\tremities became more pronounced 
and occurred e\ ery 2 to 3 days -kt this time, the httle and 
nng tmgers ol the nght hand also suffered repeated attacks, 
but less severe than before Temperature 01 the upper 
extremities was 34 -f degrees C and only 29 degrees C for 
the low er extremities with a room temperature of 22 degrees 
C Typical attacks could be induced by immersion of the 
extremities to the wrists and ankles m water at 13 degrees 
C for 15 min utes 

On October 29, 1930, the second operation — a penarte- 
nal sympathectomy was performed on the third part of the 
right a-\illaiy arteiy The surface temperature was ele- 
vated o 5 degrees C after the operation, the temperature 
bemg 34 5 degrees C with a room temperature of 22 
degrees C 

Smee the attacks m the lower extremities occurred more 
frequently and were more severe, third operation — a hi 
lateral lumbar s> mpathectomv — was performed, Xovem 
her t8, tqyo The second, third, and fourth gangha with 
the mtervemng trunks were removed on the right side 
Only the fourth lumbar ganghon was removed on the left 
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T?Jd histoiogical e idence pratnied in the I te 
aCutc concern ng Ka^-nauas dscase is \ague 
G enet and Isaac Geo ges reported lest n m 
flammatorv m cha a ter in\ol t g the a t noles 
in Raynaud s d sea e In a cases lues as present 
anil in a th rJ case a mill n/ ction a pr sent 
Simpson Br n and Ads n (a) con d red Ih 
miJd ca e a \asomot r neur ss and that ab- 
no nul ty f the digital a tencs is a late compli 
cation 

The matenaJ pres need here as tahen fr m 
gang cnous fing rs amputated fr m the same 
pauent The nn Tnge of the left hand as 
amputat d in Februa > 9 9 the idex f ger 

of Ui n^jhl hand n January 1930 and the i g 
and littl fingers i (h right hand n \pgu t 
1930 Serial sections lere cut at three lc\el n 
eKhSngct „s£R>».oss 
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intact One layer o£ hyperttopluc smooth muscle consti- 
tuted the media The endothehum m \ esaels (7 microns m 
diameter) was intact Some o£ these capiUanes w ere empty , 
others w ere blocked by red corpuscles 
Section though the distal portion of the proximal phalanx 
of the little finger of the right hand There was no etternal 
evidence at gangrene, and sections showed no areas of 
necrosis The lumen of the digital artery was rather tn- 
angular m outlme and was filled with red corpuscles and a 
fei\ leucocytes There v\ ere some desquamated endothelial 
cells Most of the endothehum was intact Some portions 
of the intermediary layer of the mtima were thickened The 
mtemal elastic membrane could be seen The media was 
not of umfonn thickness Where there was increase in 
thickness there was separation of the muscle layers by open 
spaces The smooth muscle cells were hypertrophic The 
external elastic membrane could not be seen (Fig 6) The 
digital \ em w as filled with a granular mass m which numer- 
ous red corpuscles could be seen The endothehum could 
not be seen The cells in the media stamed poorly The 
lumen of a small artery (Fig 7) was completely obhterated 
by a thrombotic mass and a thickened intima The endo- 
thelium could not be seen The mtima had no characteristic 
markings and was not sharply marked off from the media 
The cells of the media stamed poorly Small vems were 
filled wath red corpuscles The endothehum was intact 
The cells m the media and ad\ entitia stamed poorly There 
was a great deal or haemorrhage in this region The lumen 
of an arteriole (12 rmcrons m diameter) contamed red cor- 
puscles The endothehum was intact The smooth muscle 
cells of the media w ere hypertrophic Vessels (7 rmcrons m 
diameter) showed well stamed endothelium ^lost of the 
capillaries were blocked by red corpuscles Other histo- 
pathological changes which w ere seen m the entire senes of 
sections w ere hsted in Table I 

Summary i There were pathological changes m the 
blood \ cssds proximal to and m the areas of gangrene 

2 These changes were most eeident m the digital 
arteries and their branches 

3 These changes w ere thickemng ot the mtima, thicken- 
ing of the media with hypertrophy of smooth musele fibers, 


and separation of the layers ot smooth muscles by open 
spaces 

4 There was obhteration of small artenes proximal to 
the areas of gangrene 

3 The media of artenoles contamed hypertrophic 
smooth muscle cells 

6 The termmal portions of the fingers show ed extensix e 
coagulation necrosis 

7 The changes were mote pronounced m the fingers 
amputated last 

8 The histologic e\ idence is summarized m Table I 

These cases tve beheve to be typical examples of 
Raynaud’s disease, two severe and one moderately 
severe All three have suffered from bilateral, 
but not symmetrical, progressive circulatory 
changes manifested by mtermittent attacks of 
numbness, pallor, cyanosis, and lowered surface 
temperature, involving pnmanly the upper ex- 
tremities and to a lesser degree the lower ex- 
tremities Two of them have progressed to gan- 
grene of the fingers, and the other has had nutn- 
Uonal changes m the soft tissues of the hand and 
fingers In one case, the attacks were limited to 
the fingers and toes In the 2 other cases, the in- 
volved areas mcluded the hands, forearms to the 
elbows, and occasionally the face, chin, and eye- 
lids Exposure to cold was the chief exciting agent, 
although in 2 cases, emoUonal excitement often 
precipitated attacks 

In each instance, the attacks were bilateral but 
not synunetneal, 1 e the same finger on each hand 
or me same toe on each foot Pain was not a 
predominaUng feature of the disease, m 2 cases 
the pain or discomfort was very shght, and m the 
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third case of onl> tn derate sever ty The d scorn 
fort as most severe as the att li, was ushered id 
or departing ^ormal arte lal pulsations were 
obser cd n all ^ cases v ith the exception ( the 
ulna arterv m Case r after oil the digitshad been 
I t from the n{,ht h nd All 3 patents vere 
healthj ndi iduals except for this local d case 

Th operati eindcati ns were clear rut in each 
ca e A 1 oi them ga e exc llent asom tor te 
sponses th the acetvkhol ne test each pati nt 
expenenced a nse of surface temperatur in the 
in Ked pa ts t normal levels (a nse of 1 
de<?iees C v as not uncommon; Us the cap I 
lar> crculat n imp 0 cd « th each diagn stc 
d se of the drug 

Sympl roshav hce corapl tel> die edinthe 
loi c extr mitjcs m cases for 8 months and 
in (he th rd case for 5 month f Ho in<»' the pe 
ative procedur s In all of th patients symp 
toms have been c mplet Ij relic cd n the left 
hand T o cases hav had recur ence of sjmp 
t ms in the nght hand i of the a has prog essed 
to gangrene f all the d g ts of th ext em t> 
fllovnga er> ext ns vercsccti n of ihcr g nal 
sympathetic system 


The con lu$ on that ce ta n cases of Ray aud t 
disease of the hands are not curable or cont ollaUt 
b> the present dav operative meas res 0 tfie 
symipathelic nervous system s apparent Three 
poss bic e pUnat ons for th s failure sho Id ha e 
cons deration ( ) local chang n the v 
vhich may be the pr mary r seco dary cause f 
the disease () ncompleterem \al fthec tral 
connect on of the vasomotor 5 > lemtothe l}'^* 
nght e t enuty (3) the p esc ce fa sec nlary 
va omot inecbani m v hich capable of fu c 
toning fter all cental communications ae 
evered 

Loclf dl Le cont nli n that the v-mp- 
toms arsng fr m this disease are d e l 1 j 
ch nges m uie alls of the a ic es uld at tj t 
thou^t be borne 0 t by the results obta cd 0 
these ca cs from svmpathet c nene surge y i‘> 
doe not attempt to -say hat th loc i fa « 

may be n from here u a 1 es ) S /* c 
tenu n uld b f rth st englhened hv IM 
patholog cal cha ges obs ed in the Cngc s 
tamed f m Case i Our 1 > di ect c den c < 
local artenal changes as btain d fora the tu > 
of amputated f ge s wh ch bad ndergo c 
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peated penods of prolonged ischceinia In tliree 
of the four specimens, a fairly generous area ot 
tissue proMHial to the line of demarcation was 
available for study In all specimens, the digital 
artenes and their branches showed definite e\n- 
dence of disease, consisting chiefly of thickening 
and fibrosis of the intima\\ ith hypertrophy ot the 
media These changes were more pronounced m 
the gangrenous than in the pregangrenous por- 
tions In attempting to mterpret the sigmficance 
of these changes, one must first consider the 
possibiht}' of these artenal changes being the 
result rather than the cause of the gangrenous 
process It is, ne beheve, a generally accepted 
fact that artenes imbedded in inflamed tissue 
become involved, and all their layers undergo 
fibrous thickening, especially the intima If the 
changes \ie obsen'ed m the vessels were confined 
to areas which had been gangrenous, we would be 
inclmed to attribute them to a reaction secondary 
to the gangrenous process But very defimte evi- 
dence of artenal changes was found proximal to 
the line of demarcation in tissues uhich were es- 
sentially microscopically normal in appearance 
The first sigmficant fact obtained from the 
histological stud> of the artenes was the predom- 
inance of changes in the large digital artenes with 
relatively few changes in the artenoles If the 
underlying pathology in Raynaud’s disease is a 
local change, one would expect the smaller 
branches to be involved to a greater degree than 
was evidenced 

Another possible explanation of the observed 
pathological changes would be that the vessels 
became diseased as the result of the long standmg 
attacks of angiospasm With each attack, the 
vessels suffered locally^, and as the changes in the 
vessels became more pronounced, their ability 
to function between attacks became more and 
more impaued Finally , the end point of adequate 
blood supply was reached, due to angiospasm and 
artenal occlusion, and the part became gangre- 
nous The fact that more pronounced artenal 
changes were observed in the fingers which were 
amputated last would support this vnew 
IncomplcL reiimal of the central s\m pathetic 
connection So far as we are aware, there is no 
case of Raynaud’s disease of the lower extremities 
on record which has not been completely reliev'ed 
of symptoms following sympathetic ganglionec- 
tomy This fact immediately suggests the possi- 
bilitv that the difficulties encountered in treating 
the upper extremities are due to an mcompiete 
removal of vasomotor activity to these members 
Based upon our present anatomical knowledge ot 
the vasomotor supply to the upper extremities. 


every possibihty of a central connection of these 
fibers in the upper extremities has been removed 
in Case i, yet this patient has had no permanent 
climcal benefit from the symipathectomy on the 
right side That there still may be vasomotor 
pathways to the arm of which we have no ana- 
toimcal knowledge is not beyond the range of 
possibility 

It IS known that many of the white rami do not 
end in the lateral ganglia of the sympathetic 
chain but proceed directly to vanous collateral 
ganglia These ganglia act in many respects as a 
switchboard One preganglionic fiber max synapse 
with many postgangliomc cells This permits ot a 
diffuse and wndespread action The extensive com- 
mumcation ot these postgangliomc fibers may 
afford a long circuitous route through which 
vasoconstnctor impulses commg from a lower 
central level, namely, the third thoraac ganglion, 
may reach the blood vessels of the upper ex- 
tremities 

There are more collateral ganglia in the region 
of the upper extremities, and a greater possibihty 
for the dissemination of sympathetic impulses is 
thereby afforded, than m the case of the low er ex- 
tremities 

Secondary ^asonwtor system Another possible 
means of a continued sympathetic vasomotor 
action in the upper extremities is from a secondary 
system as described by W Braeucker He con- 
siders the sympathetic nervous system as an inter- 
communicating network of fibers The blood ves- 
sels are supplied by a network ot sympathetic 
fibers, which make central connections by”^ a direct 
and indirect system The direct system is a con- 
tinuation of the sympathetic network on to the 
vessels while the indirect system is transmitted 
by way of the rami commimicantes to the spinal 
nerves This network is a special apparatus and is 
capable of hvnng and ot continumg function mde- 
pendent of central connection Normally, the 
vasomotor impulses are convex ed via the rami 
commumcantes and the sympathetic nerx'es, but 
when this is interrupted, the auxiliary system 
acts as a substitute and transmits the impulses 
directly So Braeucker presents a dual mecha- 
msm for the transmission of impulses as well as a 
network of svmpathetic fibers and cells capable 
of functionmg independent of central connection 
If his idea ot the vasomotor sy stem of the upper 
extremiues 13 correct, the operative procedures 
as now practiced will not permanently interrupt 
vasoconstnctor impulses This possibilitv should 
have consideration, but until further evidence is 
lorthcoming, it should have less consideration 
than the former two 
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While out evidence is insuf&aent lo establi^ 
proof of the underljui'' mechanism of Raj-nauds 
di case ne fa\or the assumption of o\ctacuvity 
of the \ikomotor system as being the pnmaiy 
causatiie factor Furthe more ne attnbute the 
failure of receiving permanent relief of sjmptoms 
in the right upper extremity as being due in the 
early cases to an incomplete removal rf tbe 
vasomotor mechanism The artenal changes ob 
served may result from rather than beuig the 
causal \e factor of the angio pasm Obviously 
in advanced cases where artenal chan es have 
occurred removal of the entire >mpathet)c 
mechanism still would fail permaneally to relieve 
the s>mptoms 

It vould seem most hktlj that the remaining 
vasom lorcont ol after the conventional cervico 
dorsal sjTnpathectomy must come from a lower 
segmental lev el According!) it is our mtenpon 
t include the th rd thoraac gan lion m the next 
ope ah e procedure for this disease 

PH'^SIOLOOICAL D1S'IUR1A>CES ArtES 

sYupAniBcroitY 

j U rn rs sytii o rt This phenomenon in all 
our cases has been observed to be complete for 
onl> a sho t period after removal ol the hmt and 
second dorsal and inferior cervical ganglia with 
the inte vening trunks Usually uter 4 to 6 
weeks pupillan response has returned to a mod 
erate degree The sweaung mechamsift to the face 
and neck has apparent!) been permanentJv de- 
stroved m 3 case, but has partly relvimed m the 
th rd arro 1 mg of the palpebral dssure has been 
insignificant n each instance when the gangha 
mentioned were emoved In r patient (Oise r) 
m V horn the middle infeno cervical first and 
second dor al ganglia v ere removed unilaterally 
a comp cle and pe manent Homer s yndr me 00 
that 5 de was p oduced 

Ca d a si tdtes ofte sy paiheci my In 
of our cases studies ere made to dete nunc the 
effect of cervneodor al svmpathcctomy upon the 
accelerator median sm of the heart The e p n e 
to graded e erase was stud ed both before and 
after operat on th pulse ate bio d pressu e and 
subjective svmptoms beng ecorded 

Ivo sgnifcant changes n the blood pressure 
were observed after cerv codorsal and lumbar 
S)mpathcciom) The response to graded exerase 
vas normal alter 4 weeks the h a t beat ac 
celerated to the pre operativ e !e el v ith all grades 
of exert sc The return to the pre xe evse rate as 
accomplished m the normal mann r as dctcmjined 
lor e a r h patierit b>o cardiac di t css « 
symptoms of discomfort relevant to the cardiac 


mediamsm were complained of even after furl 
strewLoas climbing of stairs 
Elecviocardiographic tudies sho cd no sjg 
luficant changes Repeated \ ray studies of the 
heart over a period of 6 months foUov mg svinpi 
thectomy revealed no apprec able chan e in the 
size of the heart or aortic shadows This I tier 
observation came as a suipnse to us in view of 
the cardiac output determination ( 5 ) made on 
Chse I and Case 2 
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Each utput d termination as made undr lU 
nea ly vdenUcal conditions as possible During 
the first experiment (Case 1) a state of 
asoconstnet rspjsm asmamtai ed but otno 
«i c the patient v as composed and unexaie^ 
The pulse rate dun g each eipenment as p c 
ticall) constant Unfortunately t as i®^ 
sibletoroakcsimultancouscardiaco tput eco 
nd car^ac roentgenograms , 

What significance to attach to the . 

terminauoiis n these cases we a e u pr P 
to say The possibiht) s ggests itself 

Uie ncreasedo Iputr ported under iheacu 

■ that an increased cardiac low 


if adrenalin (14) 
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IS being earned m Raynaud's disease, which is 
relieved by sympathectomy The mechanism of 
this dimmution of output is me'^plamable to us 
at the present time 

3 Changes in libido, memlriiaiion, etc One of 
these patients (Case i) states that after lumbar 
sympathectom}", her previous fngid state became 
promptly altered to one of almost abnormal 
libido This statement is corroborated by her 
husband The other adult patient expenenced no 
change m libido following her lumbar sjunpa- 
thectomy She had expenenced, however, normal 
sexual intercourse throughout her marned life 
We have observed in certain young male patients, 
treated for deforming arthntis b> lumbar sjmpa- 
thectomy, a fairly constant semi-erection of the 
perns Presumably, these effects upon the gemtai 
organs anse from hypersemia of the parts resulting 
from the vasodilatation This observation is in 
duect contrast to the observations on ammals 
made by Bacq, in which he reports impotence 
follow mg a more extensive removal of the regional 
sjmpathetic system 

The character and frequency of the menstrual 
cjcle was unchanged in our patients 

In one instance (Case i), the convalescence v as 
compheated by severe burmng, aching pains m 
the tbghs, legs, and feet The only relief found 
for this symptom was elevation of the legs above 
the level of the body and head Drugs and cold 
applications gave httle or no relief This symptom 
gradually subsided and disappeared after 10 davs 
Presumably, it was due to distention ot the vessels 
much like the symptoms produced bv erytfaro- 
melalgia 

SUUMARY 

1 Observations upon 3 typical cases of Ray'- 
naud’s disease treated by sy mpathetic ganglion- 
ectomy are reported 

2 Complete relief of symptoms m all cases 
was obtamed in the lower extremities and left 
upper extrermtv for penods ranging from 6 
months to 18 months 

3 The disease has not been permanently re- 
heved in the nght upper extrermty of 2 cases, m 
I case, all the digits ot the nght hand have been 
lost by drv gangrene after removal of the entire 
sympathetic chain trom the level of the supenor 
cervical ganglion to the third thoracic ganghon, 
also after penartenal sympathectomy ot the 
axillary artery 

4 Histopathological studies were made on the 
amputated digits Sclerotic and hypertrophic 
changes were found in the intima and media of 


the larger arteries both proximally and distally 
to the line of demarcation No significant changes 
wmre found m the artenoles or v ems 

5 These chmeal and pathological findmgs and 
their significance as regards the causative mecha- 
msm of the disease are discussed 
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I N the per/ormance reccntl> of subtotal th> 
roiijeclomj on a i Oman with exophUialniic 
goiter an interesting anoTialy of the right 
recurrent larjngeal nerAC was encountered Sin<» 
we had not pretnously observed suchanoiaaJ> and 
since 11 IS oi surmcal si niScance it seemed i orthy 
of reporting Because of the unusual and un 
expected situation of this nerve it may easily be 
injured during resection o! the right lobe ^ the 
thjro d gland 

In this case after resecting both lobes of the 
thjroid gland e v ere intending to legate the 
ngVi inieror thj oid artery out ide the gland 
and as close to the carotid sheath as pos ible as 
It IS often our practice as an additional measure 
m the prevention f po toperatiie harmorrhage 
A structure was encountered ba ing tbe super 
1 cial appearance of the v e$ el and ans ng to about 
the r ghl situation for the inferior thv roid artery 
\ ligatu e bad actually been passed around the 
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Structure but had not been tied before m e 
careful eiamination shov ed it to be not a vessd 
butanerve As a nerve had never b en/oundia 
th s situat on vc were much interested in care 
fully dissecting it out in an effort to determine ns 
identity It was readily traced pirard and was 
found to ar se from Uie cervical tnmL of ti 
\agus ata point about opposite the supen t {wle 
of the thyroid gland It courvd downward 'or 
th me lal border of the parent trunk for a d s 
tance of 3 to j cejitmieters and the eraer^ 
f om the ca niid sheath nearly at a n it a/^I 
to pass directly to the groov e bet cen the t achra 
and the ccsophagus m tbe r gjon of the inferior 
poe of the thyroid gland (Fg i) From hrte 
itsascendingco rsc apparently corr speeded ith 
that of the normal inferior eaJ nerve Fur 
iher dissection rexeiled absence of anv e e 
along the lateral v all of tbe trachea bdov the 
level of the inferior pole of the gland There/orf 
tbe nerv e first observ ed and so nar 01 ij escapmi 
injun was the only inferior laiyngeal cne oa 
the nghl side The left inferior laryng al nen« 
appeared to be perfectly no mal its or gw a d 
course 

Because 0/ the rarity of such an anomaloui 

0 igin 0/ the ght recurrent laryngeal er t f 
were intere ted 1 learni g if it was de enbed m 
tbe standard textbooks of a atomy or had teen 
obser cd by others a d repo ted in the bter tw 
In Gray s ImUo ny the or gm of the ne ve is 0 
scribed as follows The recurre t ner e on the 
r ght side arises in f out of the subclavian atien 
winds from before backward around tmt le 
and ascends obhquelv to the de of the trachea 
behind the common carotid artery and either m 
front of or behind the ale 0 thyrod a to 

Essentially the same de'icnpt 0 is found mt-un 

nin bams D vis andl e <wlstc tbooksolaMi 

omy The only one which suggests the po ott) 

of am -vanaU n in th ong n of the c 

1 c sols 1 a/o o In cases in whch thesuh^ 

da lan artery an cs dorsally the right rcc 
laryngeal passes directly down ard a d m 
from the agus to the larynx . . 

An article by Hooper a ihS? desenW the 
anatomy and physiology of the recur ^ t > 
gca] nerves in detail Heq oteJapaperby 
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man, m 1823, m -nriucli was described the dis- 
section of an aged female and the absence ot the 
right recurrent laryngeal nerve There were, how- 
ever, nerves given oS from the trunk of the vagus, 
about the middle of the neck, which passed di- 
rectly to the larj'nx There wzs also irregularity 
in the origin and course of the right subclavnan 
artery Hooper quoted Hart as reporting a case, 
in 1826, in which the subclavian artery' arose di- 
rectly from the aorta and the right recurrent 
laryngeal nerve came straight from the vagus 
and passed directly to the larynx mstead of bemg 
recurrent He quoted Hilton, Herard, Demar- 
quay, Krause, Teigmaim, and Brenner, as also 
having described similar variations m the right 
recurrent larymgeal nerve In addition several of 
these authors described irregular origms of the 
subclavian artery 

Hooper stated that an irregular origin 01 the 
subclavian artery and of the right recurrent larym- 
geal nerve is common He recorded the hypotheses 
advanced by early observers to account for this 
anomaly of the right recurrent nerve and dis- 
counted them all on the grounds that it can only 
be due to a developmental defect occurring dunng 
fetal life He said “The proof that the course 
of the recurrent nerves is a question of develop- 
ment IS found in the fact that when, from any 
cause operating in early fetal hie, irregulanties 
ot the arch of the aorta or m the ongm of its 
primary branches exist, the recurrent nerves have 
always in such instances an anomalous ongm 
and course ” 

The only report found m the more recent hter- 
ature was that by ilihamtch, in 1924, who de- 
scribed an anomalous arrangement of the great 
vessels arismg from the arch of the aorta He also 
described the right recurrent laryngeal nerve as 
ansing from the vagus m the neck and passmg 
almost horizontally to the thyroid gland The left 
nerve was normal 


Other reports m recent hterature, such as that 
of Fowler and Hanson, m 1929, Berlin and Lahey, 
in 1929, and Xordland, m 1930, hav'e descnbed 
the minute relationship ot the recurrent laryngeal 
nerves to the inferior thy'roid arteries, but the 
authors did not mention having observed an 
anomalous origin of the right recurrent nerv e 
It would appear that an anomalous ongm of 
the nght recurrent laryngeal nerv'e is a relativ eiy 
mfrequent occurrence and has largely been lost 
sight of m recent hterature, as is evidenced by the 
scarcity of such reports and bv' the fact that three 
of four standard textbooks on the subject of 
anatomy have faded to mention the possibihty' of 
such an anomaly 
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THE BIOLOGIC PREPARATIOH OF 
SURGICAL PATIENTS 


P ROB\BL\ the greatest frogress m 
wgery during the last 25 jears has 
been not !rom improved operative 
technique or newer methods of antisepsis or 
asepsis but from viewing the patient biolo^ 
ically 

In the beginning of this century for m 
stance the mortality rate of operations for 
hyperthyroidism was high The operation 
technically considered was more attractive 
than the procedures now used The thyroid 
gland was exposed through a broad masion 
the vessels and nerves were demonstrated 
much as m the dissecting room ligatures and 
sutures were numerous and accurately placed 
and the whole operation was a model of 
technical skill — jet many of these hyper 
thyroid patients died The operation as done 
today IS far cruder from a technical stand 
point \o effort is made to expose the nerves 
or any particular vessel A portion of the 
thy fold gland islclt postenorly nthout trv mg 
to demonstrate the recurrent laryngeal nerve 
as was formerly the custom The transvers 
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inasion of the muscles of the neck ba Uen 
generally abandoned and no more sutures arc 
placed than are necessary to hold the wound 
together— yet after the modern operation 
most patients recover 
The difference in this decreased mortality 
rate is not due to improvement in the treh 
nique which has actually deteriorated from 
a mcchamcal and anatomical standpoint It 
js due to the work of Plummer and ethers in 
finding that the toxic secretion from the 
hyperactive thyroid gland could be markedly 
altered b> the administration of iodine \Mule 
the improvement may not be permanent a 
change that often lasts foe many weeks 
occurs not only clinically but m the histology 
of the tumor Operation mth the patient 
under the infiuence of iodine is much safer 
than without iodine It was found too that 
unnecessary trauma and exposure of tissue 
spaces are deletenous to the patient 
So m operations on the prostate gland 
Removal of the prostate the day after the 
patient entered the hospital which was not 
jnfrequ ntlv done 25 years ago was followed 
by a lugfa mortality rate The operation was 
well executed but often the patient hed 
Gradually deflating the pressure cau ed by 
theobstructiveprostate Iraining the bladder 
until the kidney s could vork efficiently against 
the new pre sure conditions decreasing the 
infection in the bladder by drainage made 
the patients much safer for operation ffcrc 
too the technique of the operation has not 
mqiioved 

It seems that we arc approaching some 
what the same status in surgery of the large 
bowel In matomicvl and histological struc 
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ture as •nell as in function, the large bowel is 
quite different from the small bowel, par- 
ticularly the upper small bowel With the 
nght half of the colon actmg as an absorbent 
of salts and water, and the left largely as a 
reservoir, there is practically no digestive ac- 
tion This storage property also makes the 
colon an incubator It teems with bacteria 
If a resection is done without a prelumnary 
enterostomy or preparatory treatment by diet 
or mtrapentoneal injections, breakmg down 
of the sutures and pentomtis are prone to 
occur The blood supply of the colon is less 
than m the small mtestine This, too, must 
be taken mto account when resection is in- 
dicated After the mesentery of the loop to be 
resected has been divided and ligated, the 
mesentery should then be cut along its junc- 
tion with the bowel until a spurting \essel 
occurs This msures a good blood supply to 
the sutured colon If complete enterostomv 
after the old-fashioned method ot bringing up 
the bowel on the abdo min al wmli and placing 
a glass rod under it, is done m the ascending 
colon lo days or more before resection, the 
remaining portion of the colon receives ab- 
solute rest The virulence and the number of 
bactena are greatly dummshed, the bowel 
contracts and bactenologically the colonic 
contents are converted mto the same condition 
as m the upper small mtestme Ten days or 
more after such a complete enterostomy, the 
resection can be done with an open technique 
as in the jejunum, and if the blood supply has 
been preserNed, as mentioned, there need be 
no more fear of disaster than if the sutunng 
were placed in the upper small intestine wnth 
Its relatively sterile contents 
If the grow th is large or the patient fat, the 
modified ilickulicz type ot operation can be 
done, the mesentery bemg divided and 
ligated, the affected loop being brought up on 
tire abdomen, the ends of the loop being 


clamped and excised with the cautery After 
either type of operation, howmver, the physio- 
logic rest pro^nded by the complete colostomy 
should be continued for about lo days after 
the umon of the ends of the colon The 
enterostomy, which should be done through a 
musde-splittmg mcision, can be readily closed 

The application of biologic principles m 
excision of the colon seems to be just as 
desuable as in surgery of the thyroid or of 
the bladder and prostate No matter how 
carefully the resection is done, by a closed 
method or otherwise, a bow^el that stdl has 
the burden ot lunction upon it and is loaded 
witli fffices teenung with bactena is not in the 
same favorable condition to resist infection or 
to heal as after a prehnunary preparation 
which induces rest removes the current of 
tiecal matter, and dimimshes the bactenal 
contents to a immmum 

J Sheltok Hoeslex 

FASHIONS IN PROSTATECTOAIY 

y^S in many other conditions of varjing 
patholog> there is no constant una- 
^ nimity of opmion in regard to the best 
methods of rehenng bemgn prostatic ob- 
struction At an earher penod permeal 
prostatectomy held the stage Then the 
work of ifagiU, Belfield, Fuller, and Freyer 
pushed suprapubic prostatectomj into the 
lunehght where it has occupied a larger por- 
tion of the stage than any other method But 
for a good many years vanous methods of 
attack upon the types of bemgn obstructmg 
prostate glands through the urethra have 
engaged the attention ol experts Beginmng 
with the prostatic incisor of Bottmi, con- 
tmumg with the punch operation of Young, 
later modified mto the cautery punch by 
Caulk, these transurethral methods hav e held 
out attractive possibdmes Considerable 
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impetus has beea gnen to them in the last advise a patient -aho has been lightheartedly 
few >ears by further modihcations of msttu told that his difhcuhy can be cured b\ [ 
ments making po ible better visualization of tniial transurethral operation 
obstructin'' tissue and better control of OnedoesnothavetobeasoJdasUetitise 
haniorrhage lah to remember the Mcissuudes tirou b 

Unfortunatel> the enthusiasm of experts which all operative attacks on the prosta t 
and insufficient information on the part of th gland have gone and the extent to uhicb 
rank and file of the profession seem in some highly promising procedures have to 
danger of pushing these transurethral method-; live up to prediction Tor the present ife 
of attack to the fore more rapidly than our profession will be well advised to maintain a 
knowledge and experience viairant In the conservative attitude m regard to tranute 
first place it is not alwajs recognized that thral prostatectomy It is perhaps true thit 
these procedures require rather unusual it may be or may become the method of 
manual dextenly and they are almost certain election in dealing with the relatively small 
to be occasionally undertaken by physicians ihoUoh highly obstructive lesion; particu 
who e training m urolo y both diagnostic larly those involving the glandular structures 
and operative i; insufficient No operation in the median line That with impfovcmcnU 
on patients suffering from this disability of tcchmque the operation may prove satis 
will ever be free from nsk The precise nsk factory in a largcrfieldisnot improbable but 
in any individual case will depend partly on it would be a bold man who would assert 
very Complete knowledge of the condition of that the present evidence would warrant 
the patient not only as concerns his unnary this conclusion If the method is cautiouJy 
tract but also as concerns his cardiovascular employed by well trained and dextrous sur 
system and his resistance to the ravages of geons it may achieve its po ition without the 
time and partly on the kill and expo disappomtmentsandcatestropiesnhicbiayt 
nence of (he surgeon There is a growing attended the enthusiastic receptions of most 
tendency to regard these operations as trivial of the newer methods in this field 
since they can often be carried out by experts For the present the older and better knovni 
with 3 roimmum of bospitaf confinement and methods whether suprapubic or penocal 
nsk That they are not trivial and can never will in the hands of most surgeons pro'* 
become so must be evident in view of the fact better suited to the larger types of prosiatic 
that the accidents of infection and bleeding hyperplasia and will probably yield more 
will require all of the rerources of the trained lostmg results One may properly ask or 
surgical urolo^gist and in view of the fact that this nevv candidate for favor in the fi o 
these patients have a narrow margin of operative technique a patient heanng r« 
safety and may easily be pu hed into eternity dom from ill advised critiasm but also ^ 
There IS grave danger that overenthusiasm in it be not boldly pushed forward into a w 

reporting immediate results of this procedure prommentpositionfromwhichretreatroay 
mayplace the more cautious surgeon in a veiy necessary and may prove embarrassirg 
awkward position when he is called on to 







MASTER SURGEONS OF AMERICA 


GEORGE M HORTON 

“T TE was a born Doctor — a fa\ored son of the gods ol medicine,” may well 
I I be the epitaph of Dr George M Horton, whose noteworthy medical 
career terminated on May 6, 1927, m Seattle, Washington, where he 
lived all but the first 5 of his 62 years Dr Horton was endowed by nature wuth 
great gifts, fitting him especially for his chosen profession to which he gave the 
best m him with a devotion seldom equalled 

Beuig a worthy serv'ant of mercy, he made no distinction between the nch 
and the poor who daily thronged mto his office Undoubtedly he enjoyed one of 
the largest medical and surgical practices on the Pacific Coast Hence, great is 
the multitude who mourn the passing of this skillful and much admired phj sician, 
who enjoyed the most valuable asset of a medical career — the affectionate regard 
of his patients 

Dr Horton was born m Shabbona Grov e, DeKalb County, Ulmois, on Alarch 
17, r86s His parents mov’’ed to Seattle when it was only a village ot a few hun- 
dred inhabitants The ancestral farm on which he spent his happy childhood is 
now named Georgetown in memory ot this great pioneer son 

After receivmg a preliminary education m the public schools of Seattle and 
at the Territonal University, and driven by the inborn urge to serve suffenng 
humanity, he went to Xew York and studied medicine at the Bellevnie Hospital 
IMedical School from which he graduated in 1S90 

At that time it was not obhgatory to spend additional years in a hospital lor 
practical training under the guidance of expenenced masters Hence, the youth- 
ful doctor returned immediately after graduation to his home town and took up 
the practice of niedicme 

How ev er, he had the good fortune to be associated w ith Dr J S M Smart, 
a physician of w ide chnical expenence who had been his medical preceptor belore 
he entered the medical college Unfortunately, this association terminated after 
a short time by the death of Dr Smart and he was lei t alone to carry on as best as 
nature and a few years of study had equipped him Through his mnate fitness lor 
the practice of medicme, good judgment, and indelatigabihty he soon w on the con- 
fidence of the mumcipahty and W'as made County Coroner lor a term of 4 vears 
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He also devoted much time and thought to the fraternal organizations and 
m due time attained the thirty second decree m ScotUsh Rite the Kmghu 
Templar Degree m the \ork Rite and became a member of Nile Temple of tie 
M>sticShnne a member of Odd Fellows United Morimen Knights of Pj thus 
and of Woodmen of the World 

Later also in the medical associations he prov ed himself to be a just and an 
able leader as president of the King County ^fedical Soact> president of the 
Washmgton State Medical Association and president of the ^o^th Pacific 
Surgical Assoaation 

However as his fame spread throughout the Northwest and the number of 
his patients increased he felt forced to devote all his energies to the practice of 
medicine Being a decided individualist he preferred to work alone Therefore 
his tune was almost too full to allow much diversion though once in a while he 
allow ed himself the joy of witnessing a baseball game — the only sport in w hich he 
was keenly interested to the extent ol sacriUciDg a few hours awaj from the 
office 

It w as not uncommon for Dr Horton to see 50 or 60 patients dunng an after 
noon in pite of the fact that it was bis custom to lock the door of bis reception 
room promptly at four thirty in the afternoon 

Posse sing an unusual sense of responsibility to his profession and to those 
w ho sought his services he kept office hours also on Sundays in order to be a\ ail 
able to anyone who could not consult hun on week days Unstmted service to 
his fellowmen was undoubtedly one of his outstanding characteristics Though 
for a number of y cars he was known as a general pracuuoaer effectively cov ering 
all branches of medicine tt was as a surgeon that he became distinguished He 
excelled particularly in abdominal surgery He was a member of the Western 
Surgical Assoaation Facioc Coast Sulcal Association North Pacific Surgical 
Association and a fellow of the American College of Surgeons 

There are many of his colleagues who would wish with me that this great 
physiaan and surgeon had been spared to serve humanity as few are able or 
willing to serve 0 ^ Lasisov 



THE SURGEON’S LIBRARY 


reviews of new books 


T he book on the Diagnosis in J owl Disease, b> 
\llison and Ghonnley,^ is the first of its t^e to 
appear m EngUsh, and is, therefore, highly ac- 
ceptable It IS in the form of an atlas which is supple- 
mented by text The authors offer the compilation 
of data from their expenence in the study 
cases of arthritis over a penod of 6 years iney 
present the chnical radiological, bacteriolopcal, 
chemical, and pathological data m th^e cases I hey 
approach the subject from the standpomt ot tnree 
mam issues, viz (i) the etiological factor, (2) the 
tissue of the jomt primarily affected, and V3) 
character of the tissue change The authors ernpha- 
size the fact that one of the important necessities 
m the study of joint diseases is greater accuracy in 
methods of diagnosis, and they urge too a common 
basis of classification of diseased processes 
The subjects covered are discussed in the following 
order the physiology and chemistry of jo'ut strac- 
tures, the classification of arthritis, the classification 
of joint diseases, tuberculosis, traumatic arthritis, 
arthritis associated with loose body formation, pvo- 
genic infections of joints , arthritis of uncertain un^n , 
proliferative arthritis, and degeneraUve arthntis 
Considerable space is given to the subject of osteo- 
chondritis dessicans , 

The reviewer regrets to state that the authors 
omitted the following conditions sjTihihtic arthntis, 
tumors of the synovial membrane, tumors of bone 
and synovial outpouchings or evagmation 

They classify arthntis into 2 groups those ot 
known and those of unknown ongm Those of known 
origm are divided into 4 classes, namely (i) 
matic arthntis, (2) bactenal agent, (3) arthropathies, 
and (4) constitutional disturbances Those of un- 
known ongm are classified as (i) proliferauxe 
arthntis, (2) degenerative arthntis, and I3) un- 
classified They believe that an> classification should 
be based on the etiological factors responsible and 
on the primary tissue changes vhich result ^bey 
emphasize that disease processes are not of the bone 
but in the bone In all forms of arthntis, with unfy 
one exception — namely, the degenerative form the 
disease process pnmanly affects, first, the s>novial 
membrane which proliferates, and, second, the mar- 
row and connective tissue which prohferates 

Ml tissue changes such as atrophy and b>per- 
trophv, loose body formation, ebumation, and 
cartilage destruction are secondar> changes which 

'Dur O.IS D. JOLVT PlsE-VSE V Cu ICAJ. 

STtD\ OF VRTuaxris Bv Nathi^el zMlii-oo MUi aaa 

Kalph K. Ghormlo.MD New ^orL W ilkun W ood and Compaaj 
1931 


follow the process of svnovnal and marrow prolifera- 
tion The diagnosis of prohferativ e arthntis is posi- 
tively made by tissue study and the finding ol focal 
cXLons of lymphocytes m the marrow and 

synovial membrane v,,,,!, 

^Ghormley found that in 41 cases in v bich the 
diamiosis of tuberculosis ot the joints was made, onl> 
27 “or 66 per cent, were proved to be tuberculous 
In s2 cases m which the diagnosis of tuberculosis 
was set down as the probable cause 01 tbe joint 
disease, only 27, or 52 pec cent, ^ 

tuberculous In 42 cases m which tuberculosis was 
not considered as a possible cause, or 55 per cent, 
were proved to be tuberculous Twent>-rune per 
cent ot aU cases of arthntis remain uncertain of 
diagnosis after the completion of all clmiiml tesU 
The book is of unusual size and is very attractiv el> 
and handsomely produced The illustrations include 
photographs, diagrams, roentgenograms, and 
ous photomicrographs The manusenpt is well v nt- 
ten and contams references to the best hterature on 
the subject, mcluding notably the works of >.icols 
and Richardson, Fisher and Ely 

There are several typographical errors, and some 
ot the roentgenograms are upside down 3lan> ot 
the roentgenograms do not reveal v hat the legends 
indicate, due, undoubtedly, to loss of detail in repro- 
duction The colored illustrations of gross patho- 
logical changes are not as good as the microacopic 
colored plates Examination of the illustrations v ith 
a magnifying glass is helpful especially ot the photo- 
micrographs It does not help v ery much m examm- 
ing some of the roentgenograms 

This book can be recommended very highly It 
should be ot value to orthopedic surgeons, pathol- 
ogists, and mtermsts Philip Lewis 


T he Te\t-Book oj Neitro-4.iiaiomi,-hy Proiessor 
•Mbert Kuntz, is desigred to introduce begmmng 
students to the subject It vill not be as useful to 
the advanced student or clmical man as the author’s 
book on the autonomic nervous sy stem A.n attempt 
has been made to acquamt the reader with the sim- 
phcity of the fundamental plan ot the vertebrate 
nervous system and to biuld upon tbis ground-work 
only what the author considers the essential details 
of neurology' -Mthough most of the chapters are 
very brief and skeleton-like in lack of detail, those 
on the cerebrum and possibly the cerebellum are 
written rather more in full In cnticism of the text 

By Vlbe-t PSJ) II D 


Text Boos of Nzcxo-\- atc-i^ 
Piilbddpliia Lea ^ Febige* 1931 
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AMERICAN COLLEGE OF SURGEONS 


THE WRITING OF SCIENTIFIC PAPERS IN THE PERIOD 

OF OPPORTUNITY 


“CfAHE pracUcmg surgeon has little time tor 
I the writing of papers ” The trutli of this 
statement, made by a recent insitor to the 
College Library, is evidenced by the large number 
ot men highly esteemed m their commumties who 
have never found time to organize senes of cases 
and make a careful study ot mteresting phases 
for the benefit of men Aroughout the medical 
world who are working on the same problems 
However, the protessional man who has matenal 
and records ot vmlue and who appreciates the 
advantage of a detailed and exact knowledge of 
the progress ot others is ready to share his own 
expenencea and results, and to set aside the tune 
required lor prepanng and presenting the ma- 
terial m suitable form Many who, until now, 
have found their days too crowded with the more 
pressing responsibilities of their protessional life 
may during the present health ‘ moratonura 
(declared of necessity by at least a portion of the 
lay public) find time to undertake the task w hich 
has hitherto been postponed In this period of 
opportumty, if we will but regard it as such, the 
services of the Department of Literary^ Research 
can be of assistance 

DuersUy of requirements The Department of 
Literary Research was planned to meet the varied 
needs of Fellows of the College and other mem- 
bers of the profession m the preparation ot their 
saentitic papers Wiatever the need of the writer 
may be, the Department is ready to supply it 
If It IS desirable to know the number of tumors 
reported, similar to the unusual one which has 
recently come to operation, and details of the 
history, pathological report, and classihcation in 
each case, the Department can make the necessary 
search If the exact details concermng the ongm 
of a new type of treatment are desired from the 
literature of 5 years ago, the Department will 
compile the bibliography and abstract the data 
It a bnef reference has been noted to experimental 
Work which is described in detail elsewhere, the 
Research Department can help in locatmg it It, 
further, the article is written m a foreign language. 
It can be translated by the Department Whether 


it IS necessary to know what was written tv o 
hundred years ago or v-hat is bemg published m a 
foreimi land today, this staff ot expenenced 
worlmrs is prepared to obtam the intormation, 
thus lessemng the burden of tune and labor re- 
quired to search tor the matenal v inch, together 
with the doctor’s daily expenence, is the basis for 
the study of his present case and the background 

tor his paper r ^ 

Personal senice It is the aim of the Depart- 
ment to serve each Fellow as completely and 
satisfactonly as though he vere immediately 
available m an adiacent office tor conterence and 
advnce Accordingly each person sending in a 
request is asked to outline his reqmrements as 
definitely as possible The snhitd of research is to 
be stated fully and the /y pe of i.ork deaired, 1 e , 
“bibhography alone,” ‘ bibliography and ab- 
stracts,” or a ‘ translation of a single article 
(reference enclosed) ” In outlimng a request tor a 
bibliography it is important to mdicate the num- 
ber ot y ears to be cov ered bv the research, 1 e , 
“two years,” ten years,” or ‘back to tne be- 
gmmng ot the use ot this type ot treatment ” 

If abstracts and translations are desired it is 
advisable to state v hich phases ot the subject are 
of interest For example, an article may contain 
a discussion of the historv , etiology pathology , 
symptomatology , diagnosis, differential diagnosis, 
treatment, prognosis, end-results, expenmental 
work, or any combination of these tactors The 
one making the inquiry max be mterested only in 
treatment and prognosis Thus a complete trans- 
lation ot any one article might contain much 
extraneous matenal and but httle ot real interest 
to the inquirer If the entire article is in point, a 
complete translation can be lurmshed, 11 not, a 
bnef paragraph wall mlorm the inqmrer ot the 
nature of the article and in a general way of its 
contents 

The Department is interested in knowing the 
date at aihich the material is to be combleUd so that 
the report will reach the inquirer in ample tune 
tor his needs Here, again, it is vv ise to be speafic 
It is more satistactory to the doctor and to the 
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THE ROLE OF BILE IN HIGH INTESTINAL OBSTRUCTION 


E B BEVEDICT," M D , C P STEWART ’ Ph D , M Sc , P X CUTNER, M B , Ch B , EDaBUPGBr, Scoilwd 

From the Department of Experimental Surgerj Lniver it> oi Ecunburgh and the Clinical Labcralonca Royal InGnnaij Edmb-rgh 


T he necessity ot administering saline m 
intestinal obstruction to maintain the 
fluid balance and replace the chlondes 
lost by vomiting is now very i\ell established 
Hartwell and Hoguet noted the importance of 
maintaining the fluids, but Haden and Orr 
were the first to reahze the vital role played 
by the chlondes Cooper has recently pub- 
lished a thorough review of the literature on 
intestinal obstruction The cause of death in 
high simple obstruction still remains obscure, 
but the work, of White and Fender seems to 
indicate qmte conclusively that no to\in is 
produced in the intestine above the obstruc- 
tion, tor they kept an obstructed animal ah\e 
28 days by restonng through an ileostomy 
below the point of obstruction the matenals 
lost m the vomitus Armour and his co- 
workers in this laboratory have recently stud- 
ied \eiy' exhaustively the chemistry and bac- 
teriology of dogs in acute obstruction and 
conclude that death is not due to toxaimia or 
to the presence ot bacillus welchii but to 
chemical changes One animal of theirs, ob- 
structed 2 teet below' the pylorus, was kept 
ah\e 50 days by the administration of saline 
and glucose-peptone solution at the end of 
which time continuity of the intestinal tract 
was successfully re established 
With such staking results as these, it might 
seem that the problem was nearly solved 
but wh> 13 death so much more rapid when 
the obstruction is just below the level of the 


entrance of the bile and pancreatic ducts than 
when the obstruction is above the ducts or 
lower down in the jejunum^ Is it necessary 
that the biliaiy' or pancreatic secretions should 
be reabsorbed or be m contact vnth the mu- 
cosa of the low er intestinal tract^ Wilkie sug- 
gests that “the essential difference between 
the high and the low' obstruction would ap- 
pear to be the loss of all the digestiv e secre- 
tions by vomiting which attends the lormer 
and w'luch is but a late event m the latter ” 
Brockman claims the most phenomenal re- 
sults clinically from the treatment of intes- 
tinal obstruction by the administration ot bde 
by rectum, saymg that m most cases, after 
the first rectal injection of human bile the 
vomiting ceases, the pulse rate is lowered the 
drawn, anxious expression fades rapidl>, the 
dry furred tongue becomes moist and clean, 
the restlessness is abolished, and the abdom- 
inal distention disappears His report is based 
on only 13 cases so treated, but, in a recent 
personal mtemew, he says he has used the 
treatment successlully in 50 cases and is con- 
v'lnced ol its v alue Operativ e procedures are, 
ot course, employ ed as w ell Xo expenmental 
evidence has been brought forth to substan- 
tiate Brockman’s findings 
The present work has been earned out with 
a view to determine, if possible the part 
played by bile in high intestinal obstruction 
Meyers and Rosenblatt gave human bile to 
obstructed dogs through an enterostomy below 
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Department to plan for the compietioa of the 
matenal before March so 1932 than to \ otL 
r ]th the less definite date as soon as pctsabk 
m mind 

An pp op latio t for the orL ^oald be indi 
cated also The package 1 brary semce (sdected 
repnnt matenal from the College files) is \ tthout 
charge to Fellorss of the CoUe c The work of 
comp ling b bl ognphies ahst act and irans 
lating IS done at cost and hence adwnteappro 
pnat on for each piece of t ork should be made 
The Department \ ill then suppl> as m-ucb ma 
tenal as is posable for the amount peafied (or 
less) and if additional data is desired the limit of 


eipeaditure can be raised after lie first reput 
has been recen ed It should be borne in miii 
that not e\en the terms compreheosi e at 
limited service will mean the same ihmg iat,I 
people at all times 

The College Library will suppl> bbals for the 
conien cnce of those des nn to outline iKeani. 
Houeier a definite statement of the lequircmoil 
of the doctor s the factor of importance Wbai 
ever the need ma> he connected w ^ lie unu g 
of a saentific paper it 1$ the purpose cE the Pc 
partaent to render assistance— that all mij share 
m the benefits to {>e denved from the e pen n t 
and Study of each 
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Fig 1 \natomical arrangement after cholecystenteros- 
tomy and obstruction of mtesUne at tad of pancreas Left 
hand loop with portion of abdonunal wall attached mdi- 
cates enterostomy opening 

catheter introduced into the gall bladder, 
brought out through a stab wound, and at- 
tached to a balloon with a side-arm arrange- 
ment for drawing off the bile Such animals 
usually eat well and hve qmte a normal exist- 
ence for about 2 months, gradually losmg 
weight and eventually succumbing, as Whipple 
has shown, to intestinal disturbances, or, if 
fed on a special diet of liver, or bread and 
salmon, they may hve 4 to 10 months, dying 
with advanced bony abnonnahties due to loss 
of inorganic salts 

DEDUCTIONS 

The problem in the experiments reported 
herewith has been to find some cntenon by 
which to judge what good, if any, was ac- 
complished by admimstenng bile through an 
enterostomy below the site of obstruction In 
several animals liver function was tested by 
the intravenous tetrachlorphenolphthalein 



Pig 2 Diagram to ahow arrangement in Figure i 

method (Rosenthal) but was found to be 
normal m the control animals as well as m 
those gettmg bile below' the obstruction 
Hence the length of survival ot the animal 
after obstruction appeared to be the only 
means of judging whether the animals re- 
ceiving bile w'ere domg better than their con- 
trols This agam is not an altogether satis- 
factory cntenon, for large or fat dogs under 
these conditions of obstruction plus starva- 
tion probably live longer in most cases than 
do small or thm dogs A great deal of expen- 
mental work has been done on starv'ation m 
animals According to Alorguhs, “ the loss m 
weight IS greater the smaller the animal, and 
this rule holds good not only lor representa- 
tives of different groups but also of those 
belonging to the same species ” He also says, 
“the greater the store of fat in the body at 
the commencement ot the fast, the longer can 
the privation of food be endured and the 
greater may be the relatue loss sustamed 
The literature on fasting abounds in instances 
of body losses of 50 to 60 per cent and even 
greater losses which vanous animals, both 
cold blooded and warm blooded alike, ha\e 
suffered before death from starvation oc- 
curred ” The length of tune which dogs can 
survive starvation vanes enormously in dif- 
ferent dogs, Alorgulis givmg 38 days as the 
average penod but the hirnts as 21 to 117 
days The record fast of 117 days was reported 
by Howe, Mattill and Hawk, m a Scotch col- 
lie, which was fed at the end ot this long fast- 
ing penod and recovered completely Such 
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the obstruction but none of their anuuals 
lived long enough to indicate that bile was of 
any particular value Jenhins short circuited 
the biliarj pancreatic and duodenal secre 
tions into the bowel below the point of ob 
struction keeping such animals alive 12 to 13 
da>s The operative procedure was compli 
cated the obstruction relatively low allowing 
for an absorption of water and some food 
taken bj mouth and death was apparently 
due to the gradual fall in blood chlondes rise 
in plasma carbon dioxide capaat> and non 
protein nitrogen content These etpenments 
were not conclusive as to the part pla>ed bj 
the biliarj pancreatic and duodenal secre 
tions for do^s with high obstruction not fed 
getting saline onl> bj enterostomy below the 
obstruction have been kept alive for equally 
Ion penods Matsukura reports such a dog 
obstructed just below the bile and pancreatic 
ducts kept alive for 33 dajs by saline only 

EXPEBlUEVTAL UETitOO 
I)ogs w ere obstructed at v ar> mg levels from 
just below the btle and pancreatic ducts to it 
inches below this point Some of these am 
mals recei cd normal saline and dogs bile 
collected irom a dog with a permanent chole 
cystostom) other dogs by a prcluninary 
choiccjstcnterostom} with ligation of (he 
common bile duct done a week or more before 
obstruction of the mtestinc received Uicir 
own bile below the level 0/ the obstruction 
The anatomical arrangement m such an am 
mal IS show n in the accompany ing photograph 
and diagram (Figs i and 2) Still other dogs 
obstructed at the same level to serve as con 
trols received saline only fsothing was given 
by mouth except a very occasional sip of 
water Obstruction was effected by sevenng 
the bowel completely inverting the proximal 
end and either bringing out the dist^ end to 
the abdominal wall through a stab v ound to 
serve as a feeding enterostomy or inserting a 
Pezzar catheter into the distal end and bnng 
ing that out through a stab wound When the 
bowel itself \ as brought out through the ab 
dominal wall as a permanent enterostomy an 
ordinary catheter i as inserted t ice a day 
for admimstraUon of saline o saline bile The 
difficulty with this method v as that in some 


cases a reverse peristalsis occurred cauiinr 
leakage around the catheter Theothermetliod 
also presented difficulties sudi as imtaiion of 
the abdominal wall where the catheter passed 
throu h attempt of the animal to remoie the 
catheter and in one case perforation of the 
intestine from irritation of the Perzar catheter 
within its lumen It was found b> expenioce 
that 70 cubic centimeters of normal salme per 
kilogram of body wei ht daily ais su'hutol 
to maintain the blood chlondes anl the catbon 
dioxide combining power at normal level 
This amount was administered m divided 
doses half at about 9 00 a m and half at 
abaut5 oop ni Thusa 10 kilo ramdogwiiild 
receive 350 cubic centimeters in the mormng 
and 3jO cubic centimeters again in the after 
noon The blood chlondes and carbon diotuie 
combining power were determined in eirrj 
case just before death m order to make sure 
that death was not due to insufficient chio’ 
ndes but routine daily or even weekly deter 
minatioRs were found not to be necessary 
The animals were kept in metabolism cag-s 
so that It V as certain that their fluid intake 
exceeded their output In Armours work it 
was found necessary to increase the intake up 
to 3 coo or even 3 000 cubic ctntimctersdiil} 
in order to maintain the fluid balance It 
seems likely that such an enormous intake 
was necessitated in his animals by the aspira 
lion of gastric contents two or three tunc 
daily which was earned out to prevent coo 
tammatioo by vomiting 'iuch aspiration was 
not earned out in the present series the dogs 
being left to vomit their secretions Continued 
aspiration apparently stimulates the ga,lnc 
mucosa to marked b/persccretion Theaccom 
panying photograph (hig 3)sho s the mtth 
od of feeding by enterostomy The saline or 
aline bile was kept at constant ttmperaluie 
10 the electric thermostatically controlled 
water bath and ran into the do s intestine 
by syphon through the tubing anl catheter 
■nierateof flow was observed through a giw 
dnp tube as shoim in the jihotograpn an 
averaged about 3O0 cubic centimeters in an 
hour Dogs from i hich bil i as collect 
u e in these experiments were healthy an 
mals of o to 15 kilograms in which 
mon bile duct had been ligated and a i cz» 
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Fig 4 \lert athtude of Dog 2 after 37 days of intestinal 
obstruction 

difference in the level of the obstruction It 
could not be said that the bile received by 
Dog 2 below the obstruction was a factor m 
his survival 44 days, when Dog 3, without 
bile, survived 58 days 

Figure 4 illustrates the alert attitude of 
Dog 2 after 37 days of obstruction The level 



I 'g 3 Stomach and intcstme of Dog 2, removed at 
autopsy to show the level of the obatmcUon 



Fig 6 Extraordinary activ ity of Dog 3 after 56 days of 
intestinal obstruction 


of obstruction is shown m Figure 5 Similarly 
the extraordinary activity of Dog 3 after 56 
days of obstruction is showm in Figure 6, this 
dog would not remain quiet long enough for 
a good photograph to be taken Figure 7 il- 
lustrates the stomach and level of obstruction 
m this dog 

As no defimte conclusions regarding the use 
of bile could be draw n from these three dogs, 
it was decided to obstruct a senes of dogs, all 
at exactly the same level, just below the en- 
trance of the bile and pancreatic ducts, some 



^15 7 Stomach and xnteatme of Dog 3 remov ed at 
autopsy to show the lev el of the obstrucUon. 
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fasts as these indicate that there are other 
important factors at work besides starvation 
when the intestine is obstructed at a level 
just below the entrance of the bile and pan 
creatic ducts for animals so obstructed and 
treated with saline onl> below the obslnic 
tion have never been repotted as surviving 
more than 33 days In a small fat fox terrier 
(984 kilograms) of this senes however ob 
structed 15 inches below the pylorus (or it 
inches below the ducts) the survtv a! penod on 
saline treatment alone was 58 days From a 
search of the literature this appears to be the 
longest survival >et reported of any obstruc 
tion at so high a level and death here may 
well be attributed to starvation \t higher 
levels however with death coming on the 
twent> eighth to the thirty third da> at the 
longest then, must be additional factors be 
sides starvation and simple obstruction Ob 
struction 1 1 inches below the ducts must give 
opportunity for absorption ot gastnc duo 
denal biliary and pancreatic secretions ob 
tniction just belov the ducts gives no oppor 
TAULE I — RESULTS IN FIRST SCRIES 



luml> for absorption of these s cictioM 
There appears then to be a critical point in 
this region beloi which obstruction loav be 
tolerated to the point of star, atvon but above 
which obstruction is not tolerated to the point 
of starvation Table I illustrates results in 
this senes 

From Tabic I it will be seen that in these 
three dogs the higher the ob truction the 
shorter the survival regardless of weight or 
bile The heaviest animal obstructed hi her 
than the others died sooner The lght^l 
animal obstructed 7 inches lower dawn lived 
over twice as long as the heaviest neither 
animal receiving bile below the obstruction 
The lightest animal was inked a vet) fat 
one which no doubt explains m part his good 

showing Doga obstructed at a level about 

half way between that in Dogs i acid 3 h' d 
longer than Dog but shorter than Dog 3 
Dog 2 receive I So to 100 cubic centimeters 
of fresh do s bile daily m normal saline the 
total fluid intake calculated on a ba-isof boJ) 
weight to correspond with that of Dog i 
During the last 4 days of life Dog 2 recti' c 
5 per cent glucose in normal saline plus bile 
Ihe glucose may have prolonged his life 2 or 

3da>s Dog 3 received rclativclj nearlj t lec 

as much saline as did Dogs i and 2 It was 
thus seen that these three dog "tre w 
stnctly comparable \ith ont another jar ) 

perhaps because of thtirdiffcrtnce in 

amount of fat but chiefly because ol 
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TABLE II — RESULTS IN SECOND SERIES 


Doff 

i \\ eight 

1 m 

1 kgra 

Amount 

of 

fat 

j Level of 
obstruction 

Length of 
life after 
obstruction 

1 —dajs 

1 

; Received 
i bile below 
obstruction 

i 


A> erage | 

Immediatel> 
below ducts 

! 24 

1 

No 

■ 


Fat 

Immediatel> 
below ducts 


Vo 

6 1 

12 6 1 

Average 

Iramediatel> 
below ducts 

■ 

No 

7 

104 

A\ erage 

Immediately 
below ducts 

36 

\es — 
cholecjst 
entero tom> 


TABLE m — CHEMICAL ELNDINGS 


1 

Do.; 

Days 

after 

obitruc 

tion 

Blood 

CO 

in voN 

7 c 

Blood 
chlondes 
m rag 
% 

Blood I 
N PN ! 
in rag j 
7 c 1 

Blood 
cholesterol 
m mg 

7 o 

Vnne 
chlondes 
m fans 
% 

I 

23 

70 5 





2 

44 

47 0 

6co 

3 a 



3 

:,8 

42 0 

583 

36 

Ia 4 


4 

24 

0 

534 




a 

27 

89 0 

! 466 




^ 1 
7 1 

29 

74 0 

1 4,S 


140 


i 
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structed, this is a finding of some interest 
Throughout the penod of obstruction there 
was a steady loss of cholesterol in the fasces 
and, in some cases, in the bile The results, 
therefore, though incomplete since they do 
not take into account the body tissues, tend 
to support the vieiv that the animal body 
possesses the power of synthesizing cholesterol 
Another phase of the problem was also con- 
sidered in these dogs, namely are there any 
changes m the bile itself after mtestmal ob- 
stmction^ It has been observed clinically 
that when patients with mtestmal obstruction 
vomit green material contaimng bile they are 
usually progressing favorably, such vomitus 
may be regarded as “healthy” vomitus When 
the vonutus becomes brownish m color, how- 
ever, the patient’s condition is usually much 
less favorable To study such possible changes 
m the bile itself, cholecystostomy was per- 
formed in two dogs, the bile collected daily, 
and analyzed for bile salts and cholesterol 
content during periods of normal feeding star- 
vation (when water wms freely allowed), and 
after high mtestmal obstruction (when nor- 
mal saline was administered by enterostomy 
below the obstruction) The percentage bile 
salt as taurocholic acid was estimated by the 
method of Smith, Groth, and Whipple The 
charts (Figs 8 and 9) indicate the changes m 
of bde secreted, bde salt and 
cholesterol content, under these varying con- 
ditions The amount secreted was, of course, 
less durmg starvation and continued to de- 
cline, on the whole, as long as starvation 
continued The cholesterol content of the bile 
rom Dog 10 remained remarkably constant 
throughout the experiment, while that of Dog 


II rose somewhat just before obstruction and 
continued so for a few days after obstruction 
The bile acids showed qmte a marked drop 
after obstruction in Dog 10, but soon rose 
again, remaming, however, at a shghtly lower 
level during obstruction than before, and 
somewhat lower also than subsequent to its 
rehef by posterior gastro-enterostomy In Dog 
II, on the other hand, the bile acids rose for 
several days after obstruction The color of 
the bile was also observed grossly, and al- 
though It was usually browm, it became quite 
green at times No unusual change m the 
pigment was visible, however, as a result of 
the obstruction It would appear, therefore 
from the results m these two ammals that m- 
testmal obstruction produces no change m the 
cholesterol, salt, or pigment content of the 
bile, for whatever changes were noted m one 
animal after obstruction did not occur in the 
other 

CON'CLUSIONS 


When obstruction of the mtestme is so high 
that no bile can be reabsorbed, the expen- 
ments suggest that benefit is denved from 
administration ot bde below the obstruction 
In obstruction well below the bile papdla, 
where some reabsorption of bde is possible' 
there is probably no special advantage to be 
denved from the exhibition of bde 
lr\ hile these experiments would appear to 
indicate that a lack of bde m the segment be- 
low the obstruction is not a factor of funda- 
mental importance m determimng the fatal 
^sue in obstructed dogs, they do not preclude 
the possib^ty of benefit bemg denved from 
the use of bde in the low er bow el in the human 
subject suffenng from paralytic distention 
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of the animals to serve as controls and some 
to receive bile below the obstruction Toavoid 
the necessity of having cholec>stostomy dOe,s 
to provide bile preliminary cholec>steiiteros 
(omies w ere done on several animals so that 
when obstructed later they would receive 
their own bile below the obstruction Figures 
I and a previous!) referred to lUustrale this 
procedure Table 11 indicates the results 
obtained 

In this enes it is seen that the dogs not 
receiving bile below the obstruction lived 24 
to 39 days such survival penods are longer 
than the average reported in thebteraturefor 
dogs obstructed at this level receiving saline 
only below the obstruction The dog receiving 
tts own bile by cholecv stenterostomy below 
the obstruction outlived b> i week any of the 
controls in this senes and any other compar 
able control previously reported m the lilera 
lure vntb the CAceplion of one dog reported 
by Matsukura His dog an animal of 14 s 
kilograms obstructed just below Ihe pan 
creatic ducts by daily injection of 2 000 cubic 
centimeters of normd salme into an enteros 
torn) beloi the obstruction bved 53 days 
Our dog was 4 kilograms lighter in weight 
and received relatively very much less fluid 
per day (only 700 cubic centuncters) but 
lived 36 days This result it seems to us \ bile 
not sinking would tend to show that in ob 
struction just below the entrance 0/ the ducts 
bile may be of some help m prolonging the life 
of a dog Further obsenations 1 ere intend d 
in this senes to confirm this point but the 
other anunals died unfortunately from ap 
patently unrelated causes 
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Table 111 indicates the dienucal findi; 
in the dogs «o far reported 

Generally speaking the blood analyses i 
t^rded in Table 111 gav e results wi thm nors 
limits In only one case Dog 5 was tht 
evidence of an alkalosis and was hard 
severe enough to be regarded as evidence Ih 
the animal died of the alkalosis dehydratii 
charactenstic of acute intestinal obstructio 
This conclusion is supported by the obsen 
ttoR that the blood chloride though near t! 
loner limit of the normal range was n 
abnormally low 

Further support is afforded by the lipr 
for non protein nitrogen which were definit 
I) normal in contradistinction to the hi^ 
figures so often though not necessanly oi 
tamed prior to death from intestinal obstni' 
tion 

In two dogs the lennmi] carbon dioxic 
combining power was actually below the no 
mai range It is significant that these an 
maJs had survived 44 days and 58 days ( 
obstruction respectively and that both shov c 
acetonuna The light acidosis therefore ma 
justifiably be regarded as the result of stai 
vation 

The blood cholesterol was invanably wilhi 
the normal range and especially a indmdu: 
dogs showed no tendency to a fall 1 bloo 
cholesterol lunng the tunc they were ot 
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A ^METHOD FOR THE PLASTIC RECONSTRUCTION OF THE CO^MAION 

BILE DUCT 

■\.N ExPERIilENT^L SlUDY 

V L SCHRAGER, iID,FA.CS,A C IVY, Ph D , M D , avd J E MORGAN, MS B M , Chicago 

From the Department of Phj a ologj and Pharmacolosj \orthweatem Unrr ersitj Medicai School 


S INCE the advent of biliar} tract sur- 
ger} , plastic reconstruction of the com- 
mon bile duct has merited and received 
much attention in surgical literature Verj’’ 
complete reviews of the methods employed m 
such work have been published by Walton, 
Eliot, and others Because of these complete 
renews the methods which have been em- 
ployed will be mentioned only briefly 
Sulhv an and jMcArthur have advocated re- 
construction of the duct around a sott rubber 
tube If the ends of the duct could not be 
approximated, they used omentum and adja- 
cent tissue to fill m the defect Excision or 
resection of the obstructed portion of the com- 
mon duct with end-to-end umon has been long 
employed (12) but frequently either due to re- 
traction of one end of the duct or masses of 
adhesions, this is impossible Giordano and 
Stropeni reported the use of a segment of x em 
to fill m the defect in the common duct Ex- 
perimental work with this procedure by Hors- 
ley threw rather unfavorable light upon the 
method Segments of fascia lata were used by 
Lewis and Davis ivith equally unfavorable re- 
sults Moymhan suggested the use of the 
jejunum in the same manner as the gastro- 
enterostomy of Roux In the hands of Horsley 
this w as quite unsuccessful Kehr introduced 
the procedure of punctunng the actual liver 
substance with the cauterj and anastomosing 
an opening m the bow el to the defect thus pro- 
duced This procedure has also faded m the 
hands of many According to W alton, Alole- 
nius suggested the use of the appendix to 
replace the common duct He attempted the 
operation only on cadav ers Latteri and Pet- 
tinan report the use of hardened guinea pigs’ 
trachea to fill m common duct defects a meth- 
od that has obvnous objectionable features 
when the gall bladder is present, the v\ell 
estabhshed operations of cholecy stogastros- 
tomv or cholecj stoduodenostomy max be 


utdi/ed to side track the flow of bde Judd 
and Beaver have reported ascending bdiary 
tract infection m patients follownng such oper- 
ations Gatewood has showm experimentally 
that ascendmg bdiary tract infection almost 
mvanably follows such procedures m dogs 
The supposition is that this ascendmg infec- 
tion is due to regurgitation of gastro-mtes- 
tinal contents mto the bdiary passage through 
the patulous stoma Therefore an operation 
more nearly re-establishing a normal common 
duct IS to be desired 

Wdhams, Ldienthal, Lahey, and Walters 
have reported a considerable number of cases 
in which an external bdiary fistula has been 
dissected loose and transplanted mto the 
stomach or duodenum This seems to be the 
method of repair most m favor at this time 
Naturally the production of such a fistula and 
subsequent transplantation makes the pro- 
cedure one of multiple operations 

We have worked out experimentally an 
operation for reconstruction of the common 
bde duct which we feel overcomes many of 
the objectionable features of previous opera- 
tions and which may have a field of clmical 
apphcation Briefly our method is this A 
viable tube from i to 2 mches in length is con- 
structed from the mucosa and submucosa of 
the anterior stomach wall This tube may 
be anastomosed to the gall bladder, common or 
hepatic ducts The operation is one stage and 
expenmen tally has been quite successful 

We have found no operation described in 
the literature embodying in detad thv; prin- 
ciple Walton and ilayo used pedunculated 
flaps from the stomach or duodenum to piece 
out small defects on the an tenor wall of the 
common bde duct but did not, so far as we 
could tell from their articles, attempt the con- 
struction of a tube from such flaps 

We behev^e the ideal operation tor the recon- 
struction of the bde duct should hav e the tol- 
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The composition of bile inth respect to the 
bile salts and the cholesterol content js ap 
parently not altered by intestinal obstruction 
llhen the chlonde and water balance is 
maintained the length of survival of an ob 
structed dOo stems to depend almost entirelj 
on (a) the exact level of the obstruction below 
the bile papilla and (b) the fat reserve 

Th 1 w h t p ih tha L t 

1 f sso I) P D n lU f h I bl d d ml t 
t 11 tun dngth eel fthiwL 
tpatfth zp sefth sechw dt jedby 
g t f m ih M > F d f th Unt rs ly f Fd 
b gh. 

DIBLIOGR-tPHt 

ICE -iiTGDuu) DM 
MiTC £x T C S BLS JI U dSl C 

P St d h gh t t 1 b tru t Bnt J 

s g w 467 

Bocu RSLA dGleit th 
t im I t uit t 1 b tru t n. L t 
9 7 V g t 3 p 3 7 

3 C H S F Th fd th hgh bl 
t VehSg 98 98 

4. Ha R L d Ou T G Th «£e<:t ( $o<b n> 
chi d thcbnutlcb guintb blood ( tb 


6 

7 

S 


!1 


d f aft pjl d tesUnil b tru t J 

Exp M d 9 3 55 

tt J A d H J P F M 
I I tu) I b t u th peuil ef tK 

ca se f death d th t tment b Um 

f mai U It J \nL M Vsv 


9 li S 

Ho PCM TTIL 

B ol Ch m 9 
Jt H HI Etpe 


H A 


d H 


1 J 


V h-S g 


ORA SCbmltd b and lb 
t Unal btt tjpaj'l 
03 

M P d R £.-8LATT MS Bl in 
sUn I b t t S g Gynrc 8,0b t 9 g 


■ 4 3 

MeuS Ftg dUdNiia. 

NtrA It EPDtt &Co 93 
R THAI, S XI Th ph It t achl rphth I 
t i ( h { U J Am M Ata 9 
SuTR II P G AH d \\!u G il 
Bl! ItratbbmJBLChm 9SIU 


W G H O g d gnjfi 

t f b 1 Ph) 1 R 9 p 44 
W JC dF FVThca 

mpl cat d high n( tin I b ( t 
S g 93 896 

u D P D A t tutui 1 b t 1 
M Ctu J 93 • or 


S Uil 



SCHRAGER, IVY, MORGAN 


RECONSTRUCTION OF COMMON BILE DUCT 615 


exposure, the gastrohepatic ligament, a tense 
and firm structure, which seems to hold the 
stomach and duodenum in place, is mcked 
ivith scissors and subsequently stripped down 
with the index finger Promptly thereafter, 
the pylorus and duodenum, as well as the py- 
lonc end of the stomach, seem to come up 
about an inch or more very readily into the 
abdominal wound The pyloric segment of 
the stomach is exposed for a distance of 2^4 
inches and clamped between two stomach 
clamps (Fig i), the latter may be introduced 
through the omentum from below upward 
The anterior muscular wall of the stomach is 
incised from the lesser curvature to the greater, 
transversely and midway between the two 
clamps By the same caution required in the 
Rammstedt operation, we promptly reached 
the mucosa and submucosa, which bulge m a 
characteristic fashion The edges of the di- 
vided musculature are spread by blunt dis- 
section (Fig 2), until a sufficient flap i 34 
inches ivide is exposed A rectangular flap is 
cut out (Fig 3) about i inch wide with the 
base toward the lesser curvature All of the 
dissected mucosa is not used for the flap, smce 
it IS important to have a free mucosal edge for 
repairmg the gastric defect later The tailored 
flap IS reflected upward and is held up with 
Allison forceps (Fig 4) The flap is then made 




Fig 4 The flap of mucosa turned back and the catheter, 
about which the flap is tailored to form a tube, is in place 


mto a tube by stitchmg its free edges to each 
other over a catheter or a glass rod (Figs 5 
and 6) In making the tube, a single contm- 
uous suture of silk is used, the stitches being 
taken closely and the edges of the mucosa be- 
ing turned m after the method of Lembert 
The thickness of the tube is made up of mu- 
cosa, musculans mucosa, and some loose cel- 
lular tissue between it and musculans It 
contains nerves and blood vessels, commg m 
from the lesser curvature The tube thus 
made is covered with a wet pad and is set 
aside for the time being Later, on removing 
the stomach clamps, the viability of the tube 
IS evidenced by oozing of blood The defect 
m the stomach wall is repaired with silk or 
specially prepared catgut for gastro-mtestinal 
surgery The edges of the separated mucosa 
and submucosa are united by turmng the 
edges m, so as to avoid the suture matenal 
hangmg into the lumen of the stomach The 
muscles are next united m a defimte way Two 
stitches are carefully placed, one above and 
one below the base of the tube, thus for min g 
a sort of muscular cuff aroimd the basal ar- 
cumference ol the tube The stitch above the 
tube IS passed through the muscle on one side, 
then horizontally through the connective tis- 
sue of the tube, then through the muscle on 
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]o^^lng requisites (i) tubular reconstruction 
the tube being lined with epithelium and span 
nmg some distance between the gall bladder 
and the gastro intestinal viscus (}) epithelial 
contact at point of anastomosis u) absence 
of inabsorbable suture matenal m lumen 
which may induce infection or incrustation 
with bile salts (4) freedom from tension upon 
anastomosis (5) anastomosis between the gall 
bladder or duct ivith gastro intestinal tract so 
constructed that a viscus biologically recep 
ti\ e or immunized to bile contact is produced 
(6) reproduction in some manner of the val 
vulosphincteric mechamsm at the distal end 
of anastomosis which should pre\ent infec 
lion of the lixer and biliary passages (7) tubu 
lar reconstruction which should conform as 
much as possible to the anatomical obliquity 
of the tube m the wall of the gastro intestinal 
\iscus The value of a new method must be 
judged in the light of these qualifications 
The surve> of all the procedures to date has 
convinced us that an ideal operation for the 
reconstruction of the common duct is not yet 
at hand We were thus prompted to eapen 
ment further in the hope of impro mg the 
previous methods As will be seen from the 
desenpUon of our technique we attempted to 


enforce most of the pnnaples which we ha\e 
mentioned as requisites for a suitable oper 
alien 

EXPERUIEVTAL STLTIIES 
Dogs of large and medium sizes were used 
The animals were prepared m the usual waj 
for laparotomy In addition the were 
put on a milk diet for 2 days pnor to the 
operation Some of the animals were an3^s• 
Ihetized with ether others with nembutal 
(Abbott) If anxsthetized with ether the 
dogs were given a quarter of gram of mor 
phine I hour before the operation and 1/20 
grain of apomorphine In this way w e alwaj s 
found the stomach clean at the time of opera 
tion If nembutal was used morphine was 
eliminated and 1/20 gram of apomorphine was 
given shortly before the operation Nembutal 
18 administered intravenously 25 1033 milli 
grams per kilogram of weight It induces an 
mslantancous general anssthesia which is 
quite satisfactory m character and lasts from 
2 to 4 hours 

A pararectal incision is made from the costal 
margin down to the level of the umbilicus 
about I inch to the right from the median line 
The abdomen is opened m the usual manner 
the edges of the skin being fastened by towel 
elips (o stenle towels The stomach is deliv 
er^ m the abdominal wound To facilitate 
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Fig 7 The gastric tube anastomosed to the gall bladder 

\ote the “cuffing” of the gall bladder on the tube 


passes through the mucosa it may become 
mcrusted with bile pigment and calcium salts 
One of these dogs (Dog 2) died at 2 weeks due 
to distemper and a small leak at the “gall- 
bladder tube” anastomosis 
In 4 dogs the anastomosis was made by 
turning the edges of the gall bladder inward 
by placing mterrupted mattress stitches (silk) 
through the serosa of the gall bladder and the 
connective tissue of the outer wall of the tube 
a little way from the mucous edge This 
causes the end of the tube to project slightly 
into the lumen of the gall bladder and the gall- 
bladder wall to fit “cuff-hke” over the tube 
(Fig 7) This IS the best method, since no 
suture material is exposed to bile contact, 
and since the “purse-string” effect of a con- 
tinuous suture IS avoided 
In 2 dogs the gall-bladder anastomosis was 
made \vith a catheter in place The catheter 
extended about inch into the gall bladder 
and 2 inches into the stomach When the 
catheter is used, no bile pigment appears in 
the urine, whereas if the catheter is not used, 
the postoperative oedema of the tube causes 
jaundice for 3 or 4 days X-ray photographs 
in these dogs show that the catheter passes 



Fi" 8 The method used to anastomose the gastnc tube 
with°the common bile duct It is to be noted that the end 
of the gastnc tube is entirely closed and a button hole 
the size of the duct is made, a \ needle with silh suture is 
passed through the wall of the tube at 6, 
the button hole, o, through the duct and then back through 
the button hole, a, and out through the wall at b Of course, 
if the stump of the common duct is dilated, as occurs m 
obstruction, it might be possible to do an end to end anas- 
tomosis between the duct and gastnc tube 


from the artificial tube into the stomach m a 
few days and may be found in the faeces withm 
a week or 10 days In i dog (Dog 8) obstruc- 
tive jaundice was produced 2 weeks previously 
by hgatmg and sectioning the common duct 
Then our operation was performed, the cath- 
eter being left in place, with immediate rehef 
of the jaundice 

To meet the contingency of reconstruction 
of the common duct in the absence of the gall 
bladder, the hepatic end of the common duct 
was anastomosed in several dogs with the gas- 
tric tube In dogs the procedure is somewhat 
tedious, on account of the smallness of the 
duct, however, the operation is qmte feasible 
and was performed on 2 dogs The cut edge 
of the hepatic end of the duct is grasped with 
a haemostat and dissected free for ^ inch A 
stitch IS then passed from the outside of the 
gastnc tube into and then out of the upper end 
of the gastric tube, then, the same stitch is 
passed through the outer w^all of the duct just 
above the hiemostat and about ^ inch from 
the cut edge and then passed back into the 
open end of the gastnc tube and then through 
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ihc oilier side Hits slitch when properly 
placed invagmates the mucosa ol the tube 
which acts as a valve (inset Fig 6) The re 
mainder of the iimscular defect is closed with 
a single row of continuous sutures Theong 
inal catheter used for shaping the tube being 
stiU in place is pushed into the stomach to 
test the patency of our tube toi ard thegastnc 
cavity The catheter may then be removed 
or permitted to remain m place and its upper 
end to project into the gall bladder when the 
anastomosis xs made When the latter i$ done 
the tube passes into the stomach and then per 
anum in a wecL or lo dajs 
The common duct is next brouohl up and 
divided between two linen ligatures lo pro 
duce an cbstruction The gall bladder is cx 
posed and picked up at suitable points by two 
\llison forceps The bile is aspirated with a 
synnge (inset Tig 7) and once emptied it is 
brought forward toward the abdonunal woun i 
(W e bcliev e that the gall bladder in man is 
more easily mobilized than m dogs an 1 also 
that the thickness of the wall 0/ the human 
gall bladder makes for easier and safer sur 
gerj ) in mcision one fourth of an inch long 
IS made in the gall bladder thus exposed The 
artificial gastne tube is reflected upward and 
anastomosed to the opening in thegallbladler 
b) one of several methods to be described 



presently The upward reflection of the tube 
gives It a certain obliquity and accentuates 
the valve like structure of the gastne onfice 
of the tube produced by the stiti^es abov e de 
senbed thus mutating the normal anatomial 
obliquity of the common duct in the duodenal 
wall The muscular cuff around the base may 
evert a phincter like action dunng penstaltic 
activity of the stomach 

Before describing the various methods of 
anastomoses it is fair to say that dog surgery 
like all surgery depends upon the individual 
skill of the operator plus an iniimate knoi \ 
edge of dogs tissues and general anatomical 
rclationi which arc important factors in Ihe 
uUimate success 

In j dogs the anastomosis of the gastnc 
tube to the gall bladder 1 as made as in the 
classical gastro enterostomy the edges of the 
gall bladder and gastne tube being united 
with either silk or pccially prepared catgut 
for gastro intestinal surgery Expencnce has 
shov n that edge to edge contact using catgut 
on the tube is not a safe method as the tube 
pulls out or leaks at one or more points givms 
n to bil pcnlonitis Mso il a silk suture 
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of the stomach is more narrois than the tube itself 
due to the intentional infolding of the wall of the 
tube by the stitch taken at the operation The folds 
of mucosa covenng the gastnc orifice of the tube 
suggest that they might play a role in preventing the 
passage of gastnc contents into the gastric tube and 
gall bladder (Figs 9 and 10) 

Our other dogs ■mil be chloroformed m i or 
2 years and a complete report of the bacterio- 
logical and histological findings tvill be made 

THE RE-tSON EOR THE >JE\\ METHOD 
y.ND ITS ADVANTAGES 

The excuse tor a new method of reconstruc 
tion of the common duct is based upon the 
conviction that all the procedures up to the 
present time either carry too great nsL or are 
unsatisfactory within a short time after oper- 
ation or a more or less remote penod there- 
after, and upon the desire of the research 
worker to attempt to improve upon the past 
With very few exceptions, the present meth- 
ods are subject to stenosis, leakage leading to 
bile pentomtis or fistula, stone formation, 
sloughing, and, lastly, ascendmg infection 
which is followed by immediate or remote 
hepatic sepsis 

The question might be raised why we did 
not use all layers of the stomach in makmg 
our tube As a matter of fact, this was our 
onginal idea, but on performing the operation 
m our first dog we found that m order to bnng 
the muscle layers together a large defect had 
to be made m the stomach wall and a tube 
relatively large m diameter had to be made 
The thickness of the muscular wall of the py- 
loric antrum adds to the difficulties We did 
not think It physiological to use the wall of 
the fundic portion of the stomach because its 
mucosa secretes hydrochloric acid — pepsm 
which would injure the mucosa of the biliary 
passages The mucosa of the pylonc antrum is 
much more physiological, since it secretes 
only mucus 

The artificial common duct or gastnc tube 
method described above -we beheve has the 
following ments (i) the operation requires 
no greater skill, nor does it consume more 
time than any of the known operations for 
this purpose, (2) the anastomosis is made -with 
non-pathological structures, (3) the artificial 
tube spans the distance betw een the gall blad- 


der or bde duct and the stomach, m duct fash- 
ion, and lessens the possibihty of ascendmg 
infection, (4) the artificial tube enters the 
stomach wall obliquely and has a muscular 
cuff at its base, mutating the normal anatorm- 
cal scheme of nature, as m the case of the nor- 
mal common duct, (5) the gastnc tube is hned 
with mucous secreting epithelium, biologically 
immune to bile contact, (6) epithehal contact, 
support of the submucosa, and continuous 
bile drainage prevent stenosis at the point of 
anastomosis, (7) absence ot mabsorbable su- 
ture matenal m the lumen prevents the pos- 
sibility of future stone formation, infection, or 
ulceration 

SUMMARY 

A new method for the plastic reconstruction 
of the common bile duct is descnbed A viable 
tube from i to 2 mches long is made from a 
flap of pylonc mucosa This tube may be 
anastomosed to either the gall bladder or a 
biliary duct The gastnc onfice of the tube is 
constructed to prevent regurgitation The 
operation has been performed successfully m 
a number of dogs without postoperative com- 
phcations appearmg within a penod of from 
two to three months The ments of the pro- 
cedure are pointed out 
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the of the gastric tube As this suture is 
tied the bile duct is drawn into the open end 
of the gastric tube Two stitches are then 
tahen between the edges of the open end of 
the gastnc tube and the bile duct \ modih 
cation of this technique consists m closing the 
mouth of the gastnc tube and pulbng the 
hepatic end of the bde duct through a button 
hole on the side of the gastnc tube (Fig S) 
Before the abdomen is closed the omentum is 
placed about the gastnc tube 

We ha%e at the present time 8 dogs living 
from I to 3 months in excellent general con 
dition and free from jaundice Six of the dogs 
have a gall bladder anastomosis and 2 a 
common duct anastomosis Three dogs died 
as a result of the operation 1 at a weeks due 
to distemper and a leak at the gal! bladder 
anastomosis i at a da>s due to necrosis of 
the distal end of the gastric tube and 1 at 
3 days due to a leak at the gall bladder anas 
tomosis 

Four dogs have been gi\en a banum meal 
\ ray plates and fluoroscopy with and with 
out \omiting induced by apomorphine failed 
to reveal a rtflux of banum into the lube and 
gall bladder We found no evidcDce of re 
gurgitation in the animals studied and appar 
ently the ontice of the gastnc lube at its 
stomach end posses es a valve like action 


Of course theorifice of the gastnc tube maj 
be entirely competent in preventing passage 
of gastnc contents into the gall bladder but 
it may not prevent the occurrence of an as 
cendmg infection of the biliary passages We 
shall follow our dogs for a > ear or longer and 
ascertain whether or not an ascending infec 
tion occurs 

The /oJIonmg autopsy record on Dog 6 
etbemed June 18 1931 a months after the 
operation reveals no ascending infection and 
an excellent postoperative result 
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experimental spinal AN^STHESLA 


OBSERVATIONS ON EXPERIMENTAL SPINAL ANESTHESIA 

* FAVORABLE early reception o£ a new was 

clinical ihgI^o ^ ■( 1 ii, - Dressure They assumed 


■L ^ handicap The methods^ bom m the 
clinic, which encounter from the outset the 
most bitter opposition can attam an accepted 
position only by abundantly justifjnng their 
nght to an existence Those on the other 
hand, to which mitial popularity comes rela- 
tively easily, may rest upon msecure founda- 
Pons The very enthusiasm with which they 
are received may be their undomg It is nota- 
ble that most anaesthetic agents have been 
used m the human before we have had a 
proper conception of the mechanism of their 
action When success attended its early use 
the agent has been accepted Later with 
additional data regardmg its action, its m- 
dications and limitations may have had to 
be greatly altered Spmal anesthesia is no 
exception and Lenche has recently remarked 
that “it has been the misfortune of spmal 
anesthesia never to have mterested the phy- 
siologist ’’ Our concept of its action rests 
largely upon a rationalization of climcal ob- 
servabons The hterature of the subject con- 
tains very few sound experimental studies 
The earliest recorded attempts to secure 
surgical anesthesia by blockmg nerve roots 
were those of Coming, a neurologist, who m 
1885, mjected cocam between the vertebrae 
The anesthesia produced was undoubtedly 
due to epidural cocainization Subsequently 
the mtroducbon of the method of lumbar 
puncture by Qmncke prepared the way for 
further progress Bier, m 1898, reported a 
senes of 6 cases m which spmal or subarach- 
noid anesthesia was used for the first time m 
clinical surgery Bier amd his assistant also 
tried the method on each other and described 


elevation m blood pressure They assumed 
that the site of this action was on the nerve 
toots, although neither they nor subsequent 
observers have been able to exclude some ef- 
fect also upon fibers withm the cord itself 
Tuffier should be given credit also for stand- 
ardization of the techmque of spmal anes- 
thesia 

In spite of Tuffier’s contentions, it was gen- 
erally beheved that the anesthetic effects of 
cocam were due to systemic absorpUon 
Hemeke and Loewen, m 1906, gave the ^g 
intravenously and intramuscularly witnout 
produemg either anesthesia or alteration of 
blood pressure They showed further that 
more profound effects were produced by a 
given dose of the drug mjected mtrathecally 
witb large amounts of solvent than when 
smaller quantities were used This they m- 
terpreted as bemg due to a more rapid and 
extensive diffusion of the drug m the spmal 
flmd Usmg a hgature about the upper tho- 
racic cord, they noted mild effects foUowmg 
mjeebons below the hgature but a profound 
drop m blood pressure and death of the am- 
mal when the mjection was made above the 
hgature 

Smith and Porter mjected novocam or tro- 
pacocam at vanous levels of the spmal sub- 
arachnoid space of the cat They found that 
the ^^!^y1rnal fall m pressure occurred when 
the drug was mjected m the dorsal region 
Smee this is the level from which the splanch- 
mc nerves ongmate, they attnbuted the fall 
m pressure noted to a paralysis of these 
nerves The distnbution of the dmg was con- 
trolled, they mamtamed, by the volume of 


tnea tne metnod on eacn otner ana ucsi-iiucu 

their sensations accurately and illummatmgly solution mjected, the position of the animal, 
Two years later Tuffier and Halhon reported and the direction m which the injection was 
experiments m which dogs were anesthetized made 

by cocam through a ranmila. m the subarach- Schilf and Ziegner agreed m accoimtmg for 
noid space They observed a fall in blood the blood pressure depression on a basis of 
pressure which was associated with vasodda- splanchnic paralysis They divided the sub- 
tapon They contended that the aePon of the arachnoid space mto sections 
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Fig 4 SecUocatdiograpluc tocings sEoimg the slowmg of Jie after^e ^ 

(3) 9 minutes, (4) 16 minutes, and (5) 22 minutes after mjecUon 


of Stimulation of their penpheral stumps 
They found the depression of blood pressure 
following intrathoracic splanchmc section was 
comparable to that produced by division of 
the spinal cord in its upper cervical portion 
The validity of blood pressure observations 
in unamesthetized animals, shocked by ex- 
tensive lanunectomy and bilateral pneumo- 
thorax IS questionable Leffkowitz cut the 
splanchnics of the rabbit after a transpento- 
neal approach Although he notes a vasoddata- 
tion of the mesentnc vessels he does not re- 
cord blood pressure observations Domenech 
notes a similar effect but protocols are lack- 
ing Bunch observed an elevation of blood 
pressure foUowmg stimulation of the penph- 
eral ends of the cut splanchnics but does not 
comment on the effect of the pnmary section 
Ochsner, Gage, and Cuttmg have recently 
niade a comparative study of the eSects, par- 
ticularly those on intestinal motility, of 


splanchmc and spmal anesthesia m dogs 
They noted a much more profound depres- 
sion of blood pressure with spmal than with 
splanchmc anesthesia It is seen that the 
authonty for the statement that “division of 
the splanchmc nerves produces a profound 
fall m the general blood pressure” rests upon 
questionable grounds It seems significant 
also that although chmcians speak ghbly of 
the “splanchmc poohng of blood” with spinal 
anesthesia, a gross engorgement of the mes- 
entenc vessels has apparently not impressed 
itself upon operatmg surgeons 
The only other serious attempt to account 
for the stasis of circulatmg blood which must 
be associated wnth a lowenng of blood pres- 
sure has been that proposed by Gray and 
Parsons and seconded by Featherstone They 
suggested that it rmght be due to the accumu- 
lation of blood m the capillaries of the relaxed 
skeletal muscles This theory fads to explam 
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ligatures They found the greatest fall in 
pressure compatible with life when the novo 
cam %as confined between the first and V«.t 
thoracic segments Injections made abov c the 
upper thoracic ligature caused death from 
Ttspratory failure 

Bower Wagoner and Clark also used the 
method of ligature at various levels of the 
cord Their work was done oa dogs and the 
drug used was stovaine They noted the most 
profound depression of blood pressure jq the 
cases in which injections were made into the 
cervical portion of the subarachnoid space 
This depression was preceded by respirator} 
embarrassment and the authors rejecting the 
splanchnic paralysis theory conclude that the 
blood pressure iterations m spinal anxsUie 
S13 are secondary to a central respiratory dc 
pression 

The remaining papers dealing with spinal 
anaesthesia arc clinical observations and drs 
cussions unaccompanied by original eirpen 
mental data \ aluablc as they are they con 
tribute little to a fundamental understanding 
of the problems concerned 

The best papers summatuing the current 
concepts of the subject include those by 
Evans Forgue Moe Sise and Iscnberger 
Thej have been concerned chiefly with the 
untow ard reactions reported and the so called 
spinal anxsthesia fatahtics Tenche and Stout 
have worked out in detail individual tedi 
niques for the adimmstration of the anas 
thetic and for their control Labat has wntten 
eatensnelj emphasizing the importance of 
control by altering the position of the patient 


and of the dangers of cerebral anxinia Delmas 
has organued The general laws of pjnal 
anxsthesia To Pilljn goes the credit lor 
the present day enthusiastic revival of spinal 
anajsthcsia B> the preliminary use of ep!l^ 
dnn and gravity control of duTusion (bj the 
use of a light alcoholic aqueous solution) he 
has repopulanzed the method m this count/} 
Enster has boldly advocated the use of pioal 
amtsthesia for all tjpes of operations includ 
ing those upon the head He has belittled the 
pre existing dread of low blood pressure lev 
els Babcock from a nch experience of 25 
jears of continuous use of the drug stovaine 
has presented valuable clinical obsenatious 
Most of these authors ha e accepted the doc 
lime that paralysis of the planchnic nerves 
produces the charactcnstic drop in blood pres 
sure They talk of the pooling of blood in 
the splanchnic area and of a splanchnic re- 
laxation 

The statement that division of the splanch 
me nerves produces a profound fall m the 
general blood pressure is to be found in most 
physiological textbooks (Starling Burton 
Opitz liaiabndge and Mcnzics ) WTieti this 
statement is traced to its source it is found 
to onginatc from the researches of Cjon and 
of Bczold and Bever Their work was don* 
upon curanzed rabbits It seems qnosWn 
able to apply these observ ations unquahh^fl/ 
to man as has been done The authors after 
scveringthevagi depressor and cemcal s^^ 
pathetic nerves studied the effect on ojooo 
pressure of division of the cord at varying 
levels of division of the planchmc nen cs an 
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Fig 6 Tracing slowing effect of splanchnic section and subsequent spinal anasstbesia on blood pressure. 


nystagmus Great care was taken to avoid this 
accident, so mvalidatmg to our observations 
The tip of the needle was held against the 
arachnoidal surface of the meninges after hav- 
ing been thrust through the latter The in- 
jection was then made gently under direct 
transparent membranes 
Methylene blue was added to the solution as 
an aid to the accuracy of the mjection The 
cowred solution could be readily observed 
nlong the subarachnoid space In 
addiPon, by stammg the tissues it defined the 
nnnts of diffusion We assume that the dif- 
usion of dye may be taken as an mdex of the 
p usion of the drug This may be mcorrect 
Urtamly the concentration of the two at dif- 
erent levels will vary since their rates of ab- 
sorption differ Nevertheless, lackmg an ac- 
curate quahtative test for the presence of 
novocam m small amoimts of solution, we 
obhged to be content with this 
estimatmg its diffusion 
Ine drug used was novocam (procam hy- 
rochlonde) m the form of crystals dissolved 
in rom o 3 to i o cubic centimeter of physio- 
ogical sahne solution Whenever possible an 
equal amount of spinal flmd was aspirated 
into the synnge before injection The dosage 
0 novocam, chosen arbitrarily, was 30 to io 
milligrams 

Blood pressure was recorded on a kymo- 
graphic drum by means of connection of a 
mercury manometer with a cannula placed 


m the femoral artery A time marker sen. ed 
as a base Ime 

Accurate pulse counts were not easy to ob- 
tam except m those experiments m which 
electrocardiographic tracmgs were made Oth- 
erwise the pulsations of the mercury column 
or the fluctuations of the wntmg lev er were 
counted by two obseners simultaneously 

Respuatory excursions of the thoraac wall 
and abdomen were recorded by the use of m- 
flated rubber cuffs strapped around the re- 
spective portion of the animal’s body The 
disturbance of the air wi thin the cuff was 
transnntted to a tambour and recorded on 
the drum by a wntmg lev^er 

Splunclinic exposures In the experiments 
mvolvmg section of the splanchmc nenes, 
the latter were exposed on each side durmg 
the penod of prehmmary etherization A silk 
hgature was passed around the greater and 
l^er nerv es w^hich were subsequently severed 
by traction upon the hgature The splanch- 
mc nerves receive fibers from the fifth to the 
^elfth ttoracic sjunpathebc gangha and of- 
ten an additional ramus from the first lumbar 
iheir formation is not complete until just 
faeiore they perforate the diaphragm Imme- 
^ately below the diaphragm branches are 
^ven off Some of the highest of these go to 
the adrenals (Figs 1 and 2) Complete sec- 
tion of ^e splanchmcs below the diaphragm 
IS accordingly an uncertam procedure M e 
cho:.e to isolate the nerves m their thoraac 
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\vhy similar blood pressure alterations might 
not be encountered in the relaxed slate of full 
ether anxsthesia 

One Imal point ments discussion Qini 
Clans ha\e long assumed that no\ocam affects 
sensory and vasomotor fibers more mariedly 
than it does motor fibers Accurate saentific 
proof of this speofiaty of acuon has been 
lacking until the publication of the recent 
bnlhant researches of Gasser and Erlanger 
These vvorkers have studied the tracings ob 
tamed by photographing the deflections of a 
galvanometer stnng produced by an electneal 
impulse passmg through a nerve fiber The 
curve produced by such an impulse is chorac 
tenstic and consists of several distinct naves 
similar to those of an electrocardiogram Cer 
tam of these naves have been identified as 
due to motor impulses others appear to be 
sensory m nature a cocainued nerve pro 
duced a tracing in whicb the motor naves 
remained intact but the sensory wave was 
obliterated 

The present research is an attempt to seek 
on ansHcr to some of the heretofore made 
quately established theones concerning the 
phenomena of spinal amcsthesia la paetica 
lar our mterest nas centered upon the follow 
mg Is splanchnic paralysis responsible for 
the fall m blood pressure? If it is not then 
what are the factors concerned? What is the 
mechanism of the slowing of the pulse rate? 
How IS respiration affected? \\ bat is the pn 
mary cause of death from spinal anxsthesia? 
How much protection is conferred by prefimi 
nary ephednn medication? The scope of the 


problem widened as the work progressed \\t 
realized early that we should have to content 
ourselves with merely accumulating an m 
finitesimal amount of data m reply to miay 
of the questions enumerated The final sola 
Uon of the entire problem awaits further in 
vestigation 

MSTItOb Am> TECHNIQUE 

In each expenment the necessary operative 
exposures were earned out under full ether 
narcosis After all preparations were made 
mhaiation was stopped andopportunitygiveo 
for the dog to recover before proceeding to 
make observations Dunng this penod and 
thereafter an anxsthetist remamed at the 
head of the animal to quiet it when necessor) 
Ether was chosen for this preliminary anis 
tbesia in preference to any of the barbiturates 
because of the known antagonism of the latter 
to novocain 

The subarachnoid mjection was made 
through a Jammectomy opening ordinarily 
in the lower thoracic region using a curved 
needle of No zo gauge We have been un 
successful m attempts to perform lumbar 
puncture with cettsaity Even a/ier remov 
mg the lamina and spinous processes of two 
or three vertebrx the nccumte introduction 
of the anaesthetic solution into the subar^ 
noid space is a delicate manipulation iot 
central canal is thinly roofed ov cr on the dor 
sal aspect of the dog s spinal cord 
into this canal or puncture of the cord 
produces a form of spinal shock chameton^ 
by progressive fall in blood pressure an 
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Fig 8 Efifect of ephedrm hydrochlonde, 2 miUigrams per kilogram, given 10 minutes before subdural mjection of 
anesthetic drue 


companying spinal anesthesia in the dog 
are very similar to those observed in man 
Our attention was concentrated upon obser- 
vation of the alterations m blood pressure, 
pulse rate, and the type and amplitude of 
respiratory movements There is typically a 
fall m blood pressure ^Nuthm i or 2 rmnutes 
of the mtroduction of novocam The curve 
descnbed by this fall may be precipitous or 
gradual Often an immediate sharp decline 
is followed by a slow nse The pre-an^s- 
thetic level is not regamed, however, imtil the 
effects of the anesthesia have disappeared 
In a senes of 12 experiments (Table I) the 
a\erage peak depression was ^g 9 milhmeters 
of mercury below the pre-amesthetic level 
This was a reduction of 51 8 per cent from 
the control level In 6 of the ii animals 
representing early experiments, the diffusion 
of dye was not checked In this unveniied 
group, the blood pressure alterations were not 
as profound as m those m which the level 
reached by the dye was known There is 
reason to believe that the diffusion of the 
anesthetic may have been less extensive in 
the former group, as these early injections 
■"ere made through a lumbar rather than a 
thoracic laminectomy (Fig 3) The two are 
listed separately in Table I 
There was a retardation m the pulse rate 
accompanying the fall m blood pressure wuth 
only a single exception The average mirnmal 
slownng was 42 beats per mmute In the 
single instance referred to, a pnmaiy injection 
of 50 milligrams of novocam apparently failed 


to diffuse far from the pomt of injection The 
typical phenomena did not appear (Fig 4) A 
second mjection was made This was follow ed 
by a pulse rate change from 200 to 125 There 
was also a dechne m blood pressure and a 
typical respiratory effect, and autopsj showed 
a staming of the cord up to the eighth cervical 
level as a result of the second injection 
There was charactenstically a staking 
effect upon the amphtude of thoracic respira- 
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poftwn waking a dorsolateral approach with 
out opeains tie pleuraJ canty An masion is 
wade parallel aati the twelfth nb the oxer 
lying muscles being divided but the long para 
xertcbral muscles being retracted mcsially 
The twelfth and usually the eleventh nbs are 
then divided about s centimeters lateral to 
the costoxertebral articulation and resected 
subpenostcaily back to this articulation The 
deeper portions of this and subsequent dis 
sections are greatly facilitated by the use of a 
lighted brain retractor and an elecinc fight 
mounted upon a head band xxom by the op 
erator The panetal pleura is separated from 
its attachment oxer the transxerse processes 
toward the bodies of the xertebrai untU the 
greater and lesser pJanchmc oerxes are ex 
posed \ special small curved aneuosni nee 
die IS uxed to pick up the nerves which usually 
are found adhenng to the pleura enclosed in 
fat Tcanng of the pleura at this stage should 
be avoided by extreme gentleness m dtssec 
tion \ small rent may be tamponed but 
pneumothorax is poorl> tolerated by the dog 
The method has been u cd for some lime m 
this laboratory 

Lig<Utgi( c/ (Ae spinal ord In expenaieats 
m which it was desired to place a ligature 
about Record laminectomy was done at the 
appropriate level and a silk ligature was 
passed around the dura by means of an anca 
rjsmneedle Theiigaturcwasticdlatcrxicn 


the amroal had practically recovered from 
ctienaatioo This ligature must be snug 
enough to obliterate fiie subaradmoid space 
but must not produce compression of the 
oird Little difficulty was expencnccd from 
this source in the thoracic region In cervical 
ligations iotrever spinal shock u as produced 
by (he trauma of ev en the most gentle manip- 
ulations of tying the ligature Tvcntually ne 
were successful m overcoming this diiSnilty 
by the use of a special clamp The Ion ermost 
bar of a Hoffman damp was perforated The 
two ends of a piece of umbilical tape which 
bad been passed around thecotdwcrc thmded 
through this perforation The ends were thca 
made fast to the movable central bar of the 
efamp /V very delicate ad/ustment of the 
ligature without undue trauma to the cord 
was then possible by manipulation of the set 
screw 

Autopsy control \t the completion of each 
eapenment autopsy uas performed The 
meiunges were opened to determine the ex 
tent of diffusion of the dye The cord was 
transected at several levels to rule out pene 
tiation of the central canal The competency 
of figations and lie complete sex erance of the 
splandinics were venfied as the case might 


A Cha octfrijfic piic tome la of eipermcn 
tal spinal anastkesia The phenomena ac 
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easting after splanchnic section of 6i per cent 
A comparison of these figures witli those ob- 
tamed in animals 'with intact splanchmcs 
indicated that these nerves exercise only a 
mino r role in the maintenance of the general 
blood pressure level, provided at least that the 
balance of the vasomotor system remains in- 
tact The blood pressure curves obtained in 
this group are shown by a chart 
C Anaslliesia con fined below the imd- 
ihoracic lexel contrasted with complete dtffnstoit 
This group of experiments represents an at- 
tempt to ascertain which portion of the spinal 
nervous system is chiefly concerned in the 
production of the phenomena previously 
descnbed as typical of experimental spmal 
anresthesia A ligature was placed around the 
memnges at about the level of the fifth 
thoracic spmal segment The subarachnoid 
space was thus divided mto two compart- 
ments Withm the lower one arise the nerve 
roots carrymg vasomotor fibers to the 
splanchmcs and also the somatic distribution 
to the abdo min al wall and the lower ex- 
tremities Withm the upper compartment 
onginate the remaimng vasomotor elements 
of the sympathetic system, also the cardiac 
accelerator nerves and at least half of the 
motor mtercostal nerves (Fig 7) 

Four animals were used m this manner 
Novocam (50 milligrams) was injected below 
the ligature The average maximal fall m 
pressure noted was 20 5 millimeters or 1 5 per 
cent from the pre-existmg level In two m- 
stances a second injection of novocain was 
made and no further depression was obtamed 
The pulse rate was accelerated 76 and 60 
beats, respectively, in 2 of the experiments 
In the 2 others there was a transient retarda- 
tion of 60 and 35 This slownng was followed 
by a return to the control rate before addi- 
tional injections w ere made Thoracic respira- 
tory excursions w ere slightly impaired m one 
experiment but unaffected m the remamder 
Owing to the fact that the ligature m these 
anunals was situated m the imdcostal region, 
some of the intercostal motor fibers were ex- 
posed to the action of novocain, whether in- 
jection was made above or below the ligature 
Accordingly the respiratory effects might easily 
be irregular 


Novocain (30 to 50 nuUigrams) was then 
injected above the hgatures The average 
fall m blood pressure followung this procedure 
was 45 milhmeters or 38 per cent from the 
level obtamed after the injection mto the 
lower compartment 

The pulse rate was defimtely and perma- 
nently slowed m every mstance by these high 
mjections The slowing was, respectively , 
128, or 20, and 105, or 25 beats per mmute 
The thoracic respiration was umformly de- 
pressed by' the injections into the upper com- 
partment In the mstance m which some 
slight dimmution m movement had already 
taken place, there was additional depression 

In a smgle animal, a primary mjection was 
made mto the upper compartment to observe 
the effect of such an mjection with a pre- 
existmg normal blood pressure level In this 
animal the pressure feU. 82 millimeters, or 67 
per cent This phenomenon pomts to some 
penetration of novocam mto the spmal cord 
itself with resultmg mterruption of some 
superficially located vasomotor fibers destmed 
to leave the cord at a lower level The same 
explanation holds for the summation of effects 
noted with anaesthesia of the cervical portion 
of the cord, which will be descnbed in a sub- 
sequent section 

D The t)iflnence of a peripherally acting 
vasoconstrictor drug Smee the vasomotor 
effect of novocam is upon the nerv'e roots, it 
seems logical to attempt to offset the vaso- 
dilator tendencies by the use of a vasopressor 
drug the point of action of which is penpheral 
As early as 1903 Klapp and Doemtz m- 
dependently used epmephnn in the solution 
of cocam used for anaesthesia They con- 
sidered that the blood pressure depression re- 
sulted from the systemic absorption of cocam 
and the addition of epmephrm was an attempt 
to retard absorption Ockerblad and Dillon 
were probably the fimt to propose ephednn as 
a prophylactic penpheral vasoconstnetor m 
spmal anaesthesia The populanty of this 
addition to the techmque ot anaesthesia is due 
to the teachmg of Pitkm 
We have accumulated some expenmental 
data beanng upon this aspect of the problem 
Ephednn hydrochlonde m a dosage of 2 
miUigrams per kilogram of body weight was 
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Uon This was not noticeable until se\era} 
minutes alter the fall in blood pressure had 
occurred One of tno alternative changes 
then occurred There v. as an abrupt cessation 
of all movement of the thorax the breaUung 
being purely abdominal or diaphragmatic m 
type In other cases the ^minuUon in 
amplitude of the thoraac excursions appeared 
gradually (Fig 5) In reality the Iransitoon 
to an abdominal type of breathing was more 
striking than our traangs show A reflection 
of the abdominal movements nos registered 
by the thoracic pneumograph due to the 
flanng of the costal borders Often there ap 
peared to be a compensatory increase in the 
amplitude of the abdominal mov ement follow 
mg ana:stbetizabon The rate of respiration 
was relatively stable 


B Tkt efect oj secUon of \)x splanchntes 
Despite the gener^ agreement among ph)’Siol 
ogists that division of these nerves bnogs 
a profound fall in the general blo^ 
pressure our observations did not bear out 
this fact (Fig 6) In 5 animals the average 
maximal depression of blood pressure follow 
mg secUon of all the splanchnic nerves was >7 
millimeters of mercu^ In at least one in 
stance the maxunal depression represents a 
transient initial level The average ultimate 
depression measured $ minutes after the 
division was only zt millimeters Spinal 
anssthcsia was induced subsequently in 4 of 
these $ animals In each instance the Ijpical 
profound blood pressure decline was en 
countered The average of these was 77 
millimeters or a percentage fall from the le el 
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were not placed, so as accurately to delicate 
the entire area of ongin of intercostal fibers 
WTien a cervical compartment is created by 
a ligature placed at the level of the eighth 
cemcal segment, anesthetization of this re- 
gion produces very striking phenomena sug- 
gesting a summation of the effects observed 
trom action on other levels In 3 animals 
there was an acute and immediate fall in blood 
pressure, averaging 77 milhmeters or 57 per 
cent The average retardation of pulse rate 
was 41 7 The depresssion of respiration was 
particularly noteworthy The usual dirmnu- 
tion m thoracic movements resulted soon after 
ansesthetization From 5 to ii minutes later, 
however, suppression of the abdommal move- 
ments supervened Subsecj^uent to this respira- 
tory collapse, the heart ceased to beat The 
cardiac action could be sustamed and the 
blood pressure mamtamed at a fair level (40 to 
60 millimeters) by immediate mstitution of 
artificial respiration as reported by Bower 
and associates The abrupt termmation of fife 
by respiratory failure had not been observed 
in earher experiments where lower mjections 
were made and only mmute concentrations of 
novocain penetrated to the cervical and 
medullary levels The failure of respiration in 
this group of experiments clearly preceded the 
collapse of the cardiovascular mechanism 
The lowest systolic pressure present at the 
time respiration ceased was 40 millimeters 
This level had been found to be consistent with 
life and recovery in earher expenments The 
efficacy of artifiaal respiration is noteworthy 

CONTROL EXPERIMENTS 

The specific action of novocam in mter- 
ruptmg impulses passmg through nerve tis- 
sue IS a logical explanation for its effect 
Nevertheless, it was thought necessary to ex- 
clude other possible factors by a senes of con- 
trol expenments The effects obtained nught 
conceivably be due to (i) puncture of the 
menmges by the needle, (3) alteration of the 
cerebrospinal flmd equihbnum by the intro- 
duction of solution into the subarachnoid 
space, and (3) the absorption of novocain mto 
the systemic circulation 
In 2 instances puncture of the menmges 
followed by the introduction of physiological 
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Fie 13 Diagram of cord to stow sjmpathetic nerres 
affected by injection of ancesthetic drug abo\ e and belmr 
fifth thoracic segment. 

saline soluUon, in an amount eqmvalent to 
that used as a solvent for the anmsthetic, 
produced absolutely no effect upon blood 
pressure, pulse rate, or respiratory move- 
ments 

The factor of novocam absorption was then 
considered The introduction of 200 milli- 
grams subcutaneously and an equal arnount 
mtramuscularly were wnthout effect Xovo- 
cam was then given mtravenously No 
amesthesia was used m these ammals other 
than a local infiltration to penmt msertion of 
the femoral cannula The dosage vaned from 
75 to 250 milhgrams The larger doses pro- 
duced convulsions The average fall m blood 
pressure observed was 2 milhmeters and the 
greatest fall was 8 millimeters The pulse 
changes were negligible, usually a slight m- 
crease occurrmg as a result ot the manipula- 
tion Respiration w as not impaired 
When mjections were made mto the retro- 
peritoneal tissues near the solar ganghon or 
retropleurally near the sympathetic gangho- 
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gi\en intramuscularly pnor to ihe induction 
of spinal anssthcsia An average elevation of 
blood pressure of 17 millimeters of mercury 
was obtained at the end 0/ about to minutes 
The t> pical cataclysmic fall in blood pressure 
after spinal anesthesia did not occur (Fig S) 
There uas some depression of blood pressure 
m all 4 instances but it nas late in its onset 
and slight m degree (The maximal depression 
m animals not receiving ephednn occurred 
usually uithm the hrst ^ minutes) In tlus 
group the average depression at the con 
elusion of this penod uas only 3 5 oullimcter« 
At the end of ao minutes the blood pressure 
in the ephednmaed animals bad reached its 
lonest level in each instance This was an 
average 0/ rg 5 milligrams of mercuiy or a 13 
per cent depression as compared with the 
figure of 51 8 per cent for animals who bad 
not previously received ephedrm 

A\e have found that the optimum effects 
are obtained vhen ephednn is given 10 mm 
utes before the injection of novocain If 
ephednn is given after the blood pressure has 
fallen the intramuscular injection of ephednn 
produces only a gradual elevation 0/ the blood 
pressure (hig 9) Obvious!) this delayed 
effect IS due to poor absorption of the ephe 
dnn from the point of injection due to im 
paired circulation \n intravenous injection 
of ephedrm will rapidly raise the blood pres 
sure at any time but this mode of injcctron 
tn man at least must be regarded as reserved 
for great emergencies This question 0/ the 


fime a£ which ephedrm is given is of practical 
importance due to the wide pread custom of 
mv itig ephednn at the same time as the anxs 
thetic drug Figure 10 gives a grapbc tcp« 
sentation of the behavior of blood pre<surc 
following ephednn given in the vanous man 
ners discussed 

The al terations m pulse rate in this group of 
experiments were inconstant Twice ephednn 
had no effect upon the heart rate but the 
characteristic slowing was observed after 
pmal aotsthe^ia In the 2 other animals a 
slowing of the rate of 28 and beats per 
minute was recorded after the giving of 
ephednn After anmslhesia these rates were 
accelerated 22 and 32 beats cespecUvdy It 
may be significant ^at the final pulse rate m 
these 2 coses was still somewhat leis than 
dunog the control penod 
Observations oI the respiratory movemenls 
showed a uniform transition to an abdotmaal 
type of breathing after anxsthctisation The 
tracings give a fallaaous impression Ap- 
parently the abdominal excursions were 
exaggerated m these ephednn expenmeots 
and a rcilsction cf these moxemeats was re 
corded by the thoracic pneumOofaph Ephe 
dno would not be expected to have a pn> 
nounced effect upon respiration 
S Obscrtaliott uilh h gh tnjeclieer of 
no ocain The action of the anesthetic may 
be confined to the upper thoraac region by 
plaang two ligatures about the cord one at 
the eighth ccnical and the other at the fifth or 
Sixth ihoraac level In 3 such eipcnmenls 
uniform phenomena occurred There was an 
average drop in blood pressure of 43 miUi 
mcltJs or 35 per cent The pulse fate was 
aaiConojIy slos ctf the retacdslKn averaging 
52 beat per minute The respiratory 

wcrevanable Inonenocffcctnasobscnablc 

in the traang The econd showed a famihar 
gradual diminution m thoracic movcmerls 
without impairment 0/ the abdominal excur 
sions In the third although there v as no 
evidence of leakage above the cervical lioS 
ture at autopsy re piratory failure occuiro 
after 7 minutes in a manner to be desenbed 
presently as typical of injections in the cervical 
region Again the inconstancy of results may 
be explained on the basis that the ligatures 
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Mth a falling blood pressure is an intriguing 
phenomenon One would suppose that some 
compensatory reaction such as the carotid 
smus refle\ would act under these circum- 
s^ces to mam tarn the mmute volume output 
of the heart by an acceleration m its rate ACTION OF 

The fact that the rate is not mcreased but re- ANAESTHETIC DRUG' 
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rp, - — :: ''j la its rate 

ne tact that the rate is not mcreased but re- 
tarded IS significant A mulPphaty of factors 
enter mto the expenments to comphcate their 
mterpretation Control pulse readmgs were 
taken dmrmg a penod when the animals were 
excited by recovery from a general anesthetic, 
impulses were bemg re- 
ceived from the lammectomy wound Both of 

these factors would tend to elevate the pulse 
muff anesthesia the animals became 
qmet and painful stunuh were mterrupted 
appear to be a com- 
-mlcp ^"T^^^^bon The blood pressure and 
s a T ^tritmgly paraUel, and there 

to return to- 

homrh ^ rate m the experiment al- 

^raal remains tranquil The 

)aradovi!fT^if^ apparently 

ar£ ^ phenomenon is a blockmg of the 

Fig o\ ^“®^®^^tor fibers of the sympathetic 
fik fk ongmate from the first to the 

InterrupPon 

bp iff ™P^es would leave those amvmg at 
“opposed The re- 
e^ree of ^ would then depend upon the 
o of vagal tone existmg m the parPcular 
^al concerned This factor is Lown to 

twnshm^K™^^ reciprocal re- 

usivp ^ vagosecPon have not been con- 
3 taiiT; c hands The theory presented 
ir evidence of those of 

idtli^ Pments m which we made use of a 

celeratn'^^ ligature so that the cardiac 
rm <!lo amesthetized, a um- 

rmslowmg of the pulse was noted 

X10\V 1C _ i-l- - _ 
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paralysis m mamtaimng blood ore^rp 7 

j-uioracic segments (Kuntz) InterrupPon P essure dunng spmai 

chmcal au^ogue of the first elec?"auie“ 
the subjective sensaPon of suffocaPon or of 

patients often complam 
The analogue of the second is the dreaded 

“respiratory collapse” Ordmanly n^Tcl? 

does not difif^e to the cervical and medullarv 
sufficient concentraPons to produS 

%l two contm^gencxS 

(Fig 5) Our experimental results are m 

^iSgoner and' 

,5 u, me pu^gg noted vanes m these results 

to planation fofaU tbe° 1?^ ^^t the ex- 
pects of t'^° ^^P^’^^te and disPnct m bulbar resnirai^ ^teraPons hes primarily 

^vemente^^The^^f^^^^ respiratory cases m whfch those 

ntml tiistinction lies in the dual levels m fuaii reaches the upper 

atrol exercised by the mtercostal nerves Sm w" "°°‘^"°traPons We agree mth 

£ff^e?hre“~ S 

; Wh“erYh?“£“r'.'?"4y bf.t ■“'-'5!“ 
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ressure nas observed Id these locations 
owever there is ample opportunity for the 
drug to act directly upon vasomotor nerves 
The fall in blood pressure observed vvas 
similar in degree to that obtamed by section 
of both splanchnic nerves These control 
observations indicate that the functional 
alterations in question are the result of the 
action of novocain directly upon nervous 
elements and that mechanical factors or 
systemic absorption are not responsible 

DEDUCTIONS 

The extent to which observations made 
upon dogs are applicable to the human is al 
vva>s debatable Ue have attempted to make 
our experimental conditions adhere as closely 
as possible to those of the clmic Similar cx 
penments cannot of course be performed on 
man However the dose analogy between the 


observaUons herein recorded and those com 
monly noted in the clmic suggest that a quite 
liberal application is permissible 
Our expcnmental data oSers an answer to 
at least some of the questions propounded at 
the outset Is splanchnic paral) sis responsible 
for the fall m blood pressure’ If it is not what 
are the factors concerned? Para!) sis of the 
splanchnics alone with the resultant poohn 
ol blood in the abdominal viscera appears to 
be only one of the factors concerned with the 
blood pressure alteration It is certainly not 
the mo t important one The evidence points 
to a partiupation of all the vasomotor d^ 
menu in the maintenance of vasomotor tone 
and the degree of blood pressure depression 
resulting is in direct ratio to the number of 
white rami anesthetized Section of both 
splanchnic nerves above the diaphragm re- 
sults in only an ii per cent fall in the general 
blood pressure The total average fall m 
typical spinal anssthesia m an ammal with 
vasomotor system mduding the splanchnics, 
intact IS 56 per cent The full amount of this 
depression may be obtamed by pmal aoais- 
thesia induced after section of the splanchnics. 
Furthermore when the anc tbcsia is contmed 
by suitable bgature to the white rami supply 
mg the splanchmc area plus the vasomotor 
elements to the lower extremities only a 19 
per cent depression follows Additional u 

jecUon anasthetizing the rami having a higher 
ongin producesaaaddiUonaldcprcssionofj; 
per cent It is to be noted that the sum of 
these two approximates closely the percentage 
figure given for a typical unrestricted spinal 
anaesthesia By rough calculation therefore 
the part played by the v anous portions of the 
vasomotor system participating in the blood 
pressure decline may be estimated One- 
suth IS contributed by the splanchnics an 
other sixth by the somatic libers to the ah 
dominalwallandthelowcrextrenuUes(Fi}, lU 
The remaining two thirds are accounted for by 
a vasodilation in the upper extremities 
thorax and its contents and the head The 
vosomotors of the lungs may play a large part 
The vanations in the arculatory bed d the 
lungs have never been adcqualefy studied 
What IS the mechanism of the slowing of IW 
heart rate? \. slowing of pufsc rate assocuteo 
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THE PRESENCE OF EPITHELIUAl 

TRANSPLANTED OVARY 

ESI KING, M D , V S , F R C S , ilELBons-N-E, Ausxb^lia 

Stewart Lecturer m Patholosy Lmceraty o£ Melbourne 


E PITHELIUM-LINED blood cysts of 
the ovary have been recognized as a 
pathological entity smce the beginning 
of the century Even with the first descrip- 
tions, e g , that of Russell, the morphological 
similanty of the l inin g to the endometrium of 
the uterus has been remarked and emphasized 
Investigations subsequent to that of Russell 
also have stressed this feature Pick called the 
cysts adenoma endometriodes ovaru, Blair 
Bell designated them endometnoma, and 
Sampson has popularized the term endome- 
tnosis 

Sampson, m a senes of excellent papers 
iihich command our admiration, sets forth 
considerations from which he deduced that the 
cysts arose from the implantation of matenal 
denved from the uterus onto the ovary and 
other organs in the pentoneum A cntical ex- 
ammation of his observations and deductions 
shoivs that the conclusions with regard to the 
nature of the cysts are obtained from a senes 
of circumstantial observations, any one of 
which IS not able to withstand close mvesti- 
gation 

One of the most important arguments raised 
IS that transplantation of endometnal tissue, 
either accidentally dunng operation on human 
hemgs or expenmentally in animals, results in 
the formation of blood cysts which are similar 
to those which are denved by implantation 
from ruptured ovanan epithehum-hned blood 
cysts From the similanty of these two im- 
plants, It IS argued that they are identical and 
therefore that the ovanan cysts are endome- 
tnal m ongin Even a bnef contemplation of 
this reasonmg shows its fallacy The expen- 
ments with uterme mucosa are merely an 
example of grow th of transplanted tissue such 
as occurs in many other cases, e g , bladder 
Wall, stomach wall, bone, and many other 
tissues If the ongmal tissues are similar and 
this IS generally recognized — then one would 
expect the implants ot both to be sundar It 
does not necessanly indicate identity 


A decisive experiment, albeit accidental, is 
given m the foUowmg case The transplanta- 
tion of an apparently normal ovary was fol- 
lowed by the development, m the substance of 
this organ and from the ov’^anan structures, of 
blood cysts showmg “endometnal” charac- 

vmmarned female, aged 21 years, attended 
hospital suffering from attacks of severe lower 
abdommal pam Her menses commenced at the 
age of 16 She had contracted gonorrhcea 2 years 
before seeking attention and had had many severe 
attacks of pam but these had been becoming less 
severe She had had a miscarriage before her at- 
tacks of pam commenced Her menstruation was 
usually normal, lastmg 5 days, each 28 days, though 
recently it had been mcreased m amount She had 
no frequency of mictunUon Her prevnous history m 

other respects was normal , , ,, 

On esaimnation, there was found abdominal 
tenderness most marked m both iliac fosss Per 
vaginam there was tenderness m the postenor 

operation, consistmg of a left salpmg^ 
oophorectomy and appendicectomy^, was performed 
She continued to have pam particularly m the 
n-'ht ihac fossa She gradually became worse and 
developed frequency of micturition and scalding 
On esammation 4 months after the operation, she 
was tender and ngid over the nght side of the ab- 
domen and per vagtnam there was marked tenderness 
m the nght fornix At operation, marked plastic 
peritomtis was found and a nght pyosalpmx was 
present There were no blood cysts present m the 
pelvis A nght salpmgo oophorectomy was per- 
formed by the electro-thermic method The ovary, 
which contained a typical corpus luteum but no 
evndence of “endometnosis,” was engraited mto the 
nght rectus abdommis muscle The grait was made 
since the ovary was regarded as bemg normal The 
patient improved for several months, her menses 
contmumg as usual Alm ost a y ear after the opera- 
tion the site ot the implanted ov ary became painful 
and swollen at the time ot the menstrual penod 
This penodic swelhng and pam contmued for 3 
months when the engrafted ovary was removed 
Pathological examination The speamen con- 
sisted of a portion of excised skm, subcutaneous fat, 
and tissue contammg a number of large blood cysts 
(Fig i) The specimen measured iK by K by M 
mch On gross section this tissue contamed two 
large cysts filled with chocolate matenal and a few 
smaller cysts similarly filled Around the penphery 
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given m adequate dosage at a su/Scient inter 
\ aj before the induction of anassthesia exerts a 
\erj profound effect in maintaining blood 
pressure at or near its normal level 

CONCtUSlONS 

Observations made upon dogs anaesthetized 
by the subarachnoid injection of novocain at 
varying levels permit the following condu 
sions 

1 Accompanying a typical an-csthesia 
there is a fall in blood pressure averaging 56 
per cent a slowing of the pulse rate and a 
diminution in the respiratory movements o! 
the thorax 

2 The fall in blood pressure cannot be ex 
plained on the basis of a splanchnic paralysis 
Dms on of the splanchmcs produces only a 
slight alteration in the general blood pressure 
and the typical fall of spinal anesthesia can 
be produced ui animals with both splanchmcs 
completely severed The entire vasomotor 
system participates in a vasodilation and the 
degree of blood pressure depression ts m direct 
ratio to the number of white rami anais 
thetized 

3 The fall m blood pressure may be greatly 
ameliorated by the vasoconstrictor effect of 
preluninary medication with epbednn 

4 The retardation of pulse rate is probably 
due to an interruption of impulses m the 
cardiac accelerator nerves 

5 Paralysis of motor fibers to the inter 
costal nerves seems to account for the de 
prcssion of thoraac respiratory excursions 

6 Complete suppression of rc piration 
occurs when novocain reaches the cervical 
portion of the cord and the medulla m 
suffiaent concentration to paralyze the phren 
ics or the re piratory center itself 

Tti lb vn&ti t tb eJc D 1 S It din ( bu 
g ni t d g dan dDF » VI d/th 
R bin tt F dau wh d d by lect oc d reph 
^ dKa D Cp«Dck dV/ J an V kinlu g 
al bl assisu roa y / th xp run U 
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Fig I Semi diagrammatic drawing of the portion of 
tLsue removed from the anterior abdominal wall, con- 
siatmg of skin, fat, fascia, and muscle, and containing the 
ovanau graft which is the site of blood cysts 

places large numbers of phagocytic cells con- 
taining blood pigment (Fig 8) 

In other parts an epithelial lining has 
formed This is mainly flattened (Fig 7), but 
in a fei\ places cuboidal (Fig 9), and m some 
crj’pts It IS columnar (Fig 10) A few epithe- 
hum-hned glands were to be found in rela- 
tionship to some of the cysts In these glands 
the epithehum was columnar (Fig 1 1) 

Suppose we consider what one would expect 
if these c>sts were of ovarian origin (i) they 
should be within the confines of ovarian tissue, 
(2) they should be able to be traced to ovanan 
stmctures, (3) they should show changes 
similar to those seen in the abdormnal ovary 
111 these cntena are fulfilled, so that there is 



Fig 2 Drawing of a section of the tissue remov ed from 
the abdominal wall, showing the blood cysts with a thin 
layer of ovanan tissue m their wall, surrounded b> fibrous 
tissue and fat and lying beneath the sUn. 

no doubt, even apart from the cbnical and 
macroscopic evidence of “endometnal” glands 
in the graft, that the cysts are of ovanan 
origin 

Two problems remam, (a) the cause of the 
bleedmg into these cysts and (b) the reason 
for the development ot the epithelium 

The bleedmg mto the cysts w as character- 
istically “endometnal ” It occurred at in- 
tervals correspondmg to the menstrual penod 
and this was associated with swellmg and 
pam The reason tor this is uncertain but is 



Flo 3 4 Fig 3 

Fig 3 Photomicrograph of portion ot the wall ot one of Fig 5 Photomicrograph of portion ot the wall m which 
shoiYing the small amount o£ OAanan tiiSue in the there are remnants ot follicular structures The stratum 

Be>ond this is ordmary fibrous tissue X no granulosum has disappeared but the theca interna is a ell 

ng 4 Vnother portion ot the c>st showing the degen represented X i8o 

'-nted nbrous and h>alinized ovarian tissue X 130 


636 


SURGERY GYNECOLOGY AND OBSTETRICS 


f the cavity of one cj st the blood w s r ddish u 
compared H th the cntr 1 tarry tchocol temas 
A mic oscop c examiQ ti n of 3 section of the 
o% anan mass le caledo anantiss e n maliamount 
at the edge flag blood cjsts The 0 anan t ssue 
as comp essed app rently by the me ea ng con 
teats f the i ts (F g 3) The blood cy ts vie c 
r und d (F g ) and bowed the struct re of retr 
gress g t eUc f Hides Degener t d st turn 
gr nulo um a d well d el ped thee inte na I > s 
wer t be seen in some a s f the cyst wU (Fig 
5) loath r places b tblaye swtr mo edeg aerate 
s shown by the disinteg atio a d disappearance f 
the cells a d tbei placem t by by line and fibr us 
t s e (Fig 4) O cyst sh wed d generate I tea! 
Us ue in the wall (F g 6) Whe the ysts walls 
we e mainly bbr us there was an p th^al Im ng 
flatten d f r the m st part but in a few plac s 
cuhoidal (F g q) and colum r \ ery little ub 
pithelial Strom was t be c a A few pitbe 
hum Imed crypts (F g i ) nd gl nds (F g i ) 
we ep esent Theglandswee elat d t thecrypt 
d w e confined to tb 0 r n tissue Wtthu the 
cysts n s blood Near the dg the rpusdesw 
well preserved but f ithei from Ih dge the blood 
w sfflo e homogen ousa d the cell 1 swelld mon 
strable A ound the cyst as the thi 1 yer of 
sarun tissue a d round thswa musdeadft 
Appa estly some biemo h ge had occu ted to 
the tus e a tioundmg the v na t oma men 
few sp ce CO t ning blood and pbagoo'tie celts 
were found 

An example such as this desenbed ts ex 
tremcly valuable m the dctemunalidn of the 
nature of ovanan blood cysts Blood tysts 
may be found in the abdoounal wall at the 
site of implantation of utenne mucosa but in 
the present case we ha> e the occurrence of the 
blood cysts m the ovary after transplantaUon 
of the organ 

Two pnnapal objections may be raised to 
the conclusion that the blood cysts are not 
utenne in ongm (i) utenne inatcnal may 
have been acadentally transplanted with the 
ovary or {2) the ovary may have been the 
site of endometnal implants at the tune of 
transplantation The first difficulty may be 
met by the observation that the graft was 
clearly recognizable and that the blood cjsts 
were contamed in its substance At the tune 
of transplantation the ovary was not treated 
m any way that could have mtroduced endo 
metnal or tubal Ussue This is particularly 
certain smee the electro thermic method was 
used m the removal of the tube and ovary 
The second cnticism cannot be met with ab 


solute certainty but a reasonable degree of 
accuracy may be expected from the clinical 
and operaUve findings and the macroscopic 
appearance of the ovary— all of which were 
negative for endometnal tissue \ corpus 
lutemn was observed but no endometnal 
<ysts 

We may therefore review the observatwas 
to be made m this specimen from the point 
of view that the lesions dev eloped in the ovary 
after implantation The specimen gives an 
excellent demonstraUon of the nature of the 
blood lysts 

In Ous specimen very little ovanan stroma 
IS to be seen the greater part of it having been 
destroyed apparently by the pressure of the 
blood cjsts However a certain amount of 
ovanan tissue is to be found in the wallof the 
cysts (Figs 3 and 4) 

One of the cysts was an obvious atretic 
follicle m an advanced stage of retrogrcssioa 
The stratum granulosum bad almost disap- 
peared but the theca mtema cells were well 
marled (Fig 5) It is to be remarked here 
that a thorough knowled e of nonsal and ab- 
normal ovanan histology is essential tn the 
examination of such specimens in order to 
recognize the cbaractenstics and significance 
of these structures 

Other cjsts and other portions of the same 
cjst present appearances m the wall that 
would render the detennination of the ongm 
of these parts from exarrunation of them 
alone extremely difficult (Figs 4 and 7) The 
presence of gradations from the obvious areas 
to those of doubtful nature just as occurs in 
the ovary in the nomial situation enable 
iheir rdationship to atretic follicles to be 
determined definitely 
Other features such as the luteal tissue 
in the wail of one cyst (Fig 6) P'f 
an indication of the nature of the blood 

These cjsts therefore are atretic folhcI» 
and m one case a luteal cjst into which bleed 

mghasoccuiredandinwhichtheretro resuve 
changes usual for such structures have tahen 

^ Some of the changes in the walls of th^ 
cjsts are secondary to the presence of 
blood Pigment is to be found and m some 
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presence of blood pigment contaming phago- 
cytes, of absorption of the cyst contents 
Since the epithelium occurs almost only in 
blood cysts undergoing retrogression it may be 
regarded as a functional differentiation of cells 
dependmg on the presence of blood m the 
cysts However tins may be, the evidence 
suggests that the epithehum is a reaction to 
the presence of blood m follicular cysts and is 
not due to transplantation of endometrial 
tissue 

SUMMARY 

1 Blood cysts showing periodic bleedings 
and glandular development were found to arise 
m an ovary which had been transplanted into 
abdominal wall after salpingo-oophorectomy 

2 The cysts show “endometrial” charac- 
tenstics, in that (i) they contained both old 


and fresh blood, (2) thej^ showed clmical 
evidence of penodic bleedmgs into their cav- 
ity) (3) they possessed, in part, an epithehal 
lining 

3 The cysts are demonstrated to be ot 
ovarian ongin and the epithelium-lined glands 
were intimately related with these and were 
confined to the ovarian tissue 

COXCLUSIOX 

The fact that implanted endometrium will 
produce blood cysts cannot, therefore, be 
taken as evidence that cjsts in the ovarj’^ 
w'hich are superficially similar are ot that 
ongm 

I would thant Mr R Fonler F R C S , for the case 
history and specimen from which these observations were 
made 
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doubliess related to the himorrhagc occurring 
at mcnstniaUon into the corpus luteum nhich 
IS dependent on certain little und rstood 
hormones No doubt factors similar to those 
prewnt m the case of hamorrhage occurring 


into luteal bodies in the abdominal mar) 
were active in this case 
The reason for the development 0/ the 
epithelium can more readily be appreaalitl 
Nonepith Iial areas sho v evidences in the 
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toxic effect Certain patients who showed 
such x'asomotor symptoms, showed them 
again after the injection of sodium chloride 
and dextrose, xxhich we know are non-toxic 
Moreoxer, these vasomotor s5'’mptoms oc- 
curred less frequently xvith the passage of 
time after an atmosphere of confidence grew 
up in the clinic 

On the other hand occasional mild toxic 
^gns after quinine urethane have occurred 
the worst case xxas in a patient who, after 
an injection of quinine urethane, developed 
erythema over a considerable surface of the 

0 y lasting several days This has occurred 
hvice 

The use of bichloride of mercury solution 
or the injection treatment of varicose xmins, 
y an outside physician not connected vnth 
e c mic, resulted in a death w ith typical 
bimonde of mercury poisoning 

It ^ t j methods whereby the toxic- 

y ot different solutions may be measured 
Lti, In one method the minimal 

vanous solutions is used 
en the lethal dose has been detenmned the 
safety is compared In the other 
method a dosage xvhich bears a constant ratio 
to the therapeutic doses is used Then a com- 
m tu°^i tnade of the postmortem changes 
rprt ^ tver and kidneys of animals, killed a 
number of hours after injection The 
minimal lethal doses is nec- 
ecause some solutions, notably the 
onvatives, may kill and yet show 
rnmr^ postmortem exammation The 

pathological changes in the 
howp ^ animals after definite doses is, 

iispri accurate Both methods were 

u^ed in our studies 

detprV''^^f unable to find in the literature, 
minimal lethal doses of 
cvhi-A^ hydrochloride urethane, lithium sail- 
dinm L ^■'^’•n'^nine, sodium gluconate, so- 
nirip ii °^^I*nate, and sodium jecorrolate Qui- 
enlL f urethane acts very differ- 

luinine alone Although urethane 
of flip originally to increase the solubihtx 
quinine hydrochloride, the changes in 

'mbohsra whlk M nurjia, ha\ e been told Ihe u-ulh— that 
Wj«Uon-thc ali^ "per occurred until cceral daj, after 
^ >cct Oa pal eats concdencc has mcrca-cd and has had its 
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the physiological action of the quinine which 
It causes are profound It forces the quinine 
for the most part out of the blood plasma 
into the corpuscles where it is fixed for 96 
hours At the same time it hastens the elimi- 
nation of quinine through the kidnevs 
(ixlattei) 

Table I shows the results ot our experiments 
to deterrmne the minimal lethal doses on cer- 
tain of these solutions injected intravenously 
into the marginal ear of young rabbits, unless 
otherwise indicated, approximating 2 kilo- 
grams m weight, in undixnded doses We have 
appended for companson an estimate of the 
nunimal lethal dose for the same animal of 
bichloride of mercury, sodium sahcylate, met- 

TXBLE I DETERillXATIOV OF DOSES LETILXL 
FOR \OUXG TWO KJLOGRAil RABBITS WTIEV 
INJECTED INTO THE MARGIN XL X'EIN OF E\R 


Solution 

Do«e 
c cm 

Number 
ot animali 

, Resulu 

Lithium ^ic> late 30 per cenl 
with tutocaine per cent 

t 

7 

- died insUntlj 

Sodium alic>late to per cent 

a 

6 

t (» tilo- 
gram; 

Ml h\ed 

Died in^tantlv 

Quinine HCl urethane not 
heated 

0 a 

0 7 

1 

I (5 hilo 
rabbit) 
m two 
do<€s — 
one nun 
ule apart 

4 

a 

2 

Z 

No toxic «IgDa 

All died 

Died in conv-ul 
sion» 

Li\ed after toxic 
‘^J'mptoms head 
njstagmus and 
leg abduction 

Quinme HCl urethane after 
beating on water bath '3 
hour 

0 a 

3 

Two showed 
marLed toxic 
igns headn>'- 
tagmui and leg 
abduction 

Sodium gluconate 40 per cent 


4 

All lixed 4S hr 
or more 

Sodium jecorrolate 5 per cent 

2 

6 

All hied hra 

or more 

Metaphen z ^oo 

4 

4 

One died 4 wU 
ater Others 
tilled m ^3 hr^ 
honied marked 
l^idney injury 


from the FINDINGS OF OTHERS 

Mcrcuo bichionde i oer 
cent ^ 3 

Metaphcni^oo 4 to Menten^ 

“>'Qlalc 30 per (Birthaus) ’ 

BothuKBUuchcr) 

QouuuehjdrrcUondc o ' c c™ fcljyl fChirterisJ 

LctholCSollis-Cohca) 



640 


SURCFR^ G^\rC0L0C\ \\D ORSTI TRIGS 


VARICOSE VEIN SOLUTIONS 

ReSEAECBES IN ToMCin SlOCGH PeODDCIVC PsoPEBIIES A-ND BvCTEEiaOlL \CrlOV 
AS EELATEO IQ PltlEBltlS AS.D EmBOUSU 

\ORir\VJ KILBOURNE MD UlLLIAlIDODSOV MD at \ II ZEILCR MD 
Lo \i.c us C u otxt 

I IB i D uln fS oyudSuti air tbibsr fOi Lot te»C i] IIos »] 


W H \T 1 the hcst solution for the in 
jeclion treatment of varicose veins’ 
Practitioners m all countries arc 
asking this question unceasingii Thej de 
mand not the varying opinions expressed m 
the literature but facts determined by labo 
rator> methods on which thej maj base their 
own conclusions The writers have formu 
lateii exact standards of measurement so that 
the essential properties of solutions may be 
measured and compared over a common de 
nominator These essential properties arc (i) 
toxicity (3) lough producing properties and 
(3I bactericidal powers as related to phlebitis 
and embolism \ fourth propert> that of 
fhcienc) in producing firm thrombosis and 
permanent obliteration is essential but be 
vond the scope of our present labors 
We have measured these properties in the 
more important of the classic solutions and 
alao in the more recent ones proposed as im 
provements Both groups may be bneflj 
mentioned with reasons for their stud> 

Ihe classic soluUons have been cnticized 
on various grounds It has been claimed that 
bichloride of mercury is tovic that sodium 
salicylate is too painful and causes too inan> 
sloughs that quinine urethane is toxic pam 
ful and slough producing that mvertosc is 
incilicient and that sodium chlonde is pain 
ful slough producing and inethcicnt These 
cnticisms have not al ajs been based on 
ngid exrenracntal mve ti<,alioii anl the ex 
tent of the disad antages nee Is to be mtas 
ured 

The more recent solutions daimcd as im 
provements are a weaken d mixture con 
taming sodium chlonde 13 j cr cent anl 
dextrose 23 ])er cent lithium salicvfate3{>p r 
cent vith tutocaine ^4 per cent sohummor 
rhuate 5 jier cent to 10 per cent metaphen 
^ per cent and sodium gluconate 30 per cent 


to 40 per cent The weakened solution of 
solfum chlonde and devfrose has become in 
creasingly popular m German> and •\merica 
receiving strong upport m ihi countr> from 
MePheeter de Takals and Kern ^dium 
morrhuatei a odium soap of the fall) acid 
m cod liver od first used b) L Rogers (;a) 
lit Ihe treatment of feprosj and applied to 
vancose vein treatment by I B luttcl (ij) 
Throughout Great Britain dunng the po-t 
>ear the gro sth m lU use has been nmark 
able with sirono sponsorship given by Nod 
Scott \ Dickson U right J H T Danes 
and \ E Drjnati Hi m$ and Kitlel I) 
Levi T H T Barber and L Ro ew f*Sl 
In \menca it has been used by Duon 0/ 
Rochester Minnesota Sodium jccorrolate is 
the trade name for a preparation onginallj 
cimmed by the manufacturers to be sodium 
morrhuale made from coJ liver oil but no« 
put out under the same trade name nth the 
claim that it is a soap from the od of the puffer 
fish Lithiumsahcjlatcwilhtutocamehasb tn 
used in a large sene of cases b> Noil Stott 
and P AI DeviHe of London It does not 
cause the painful cramp associated with so 
dium salicylate but 1 hen kipt more than lO 
days turns bro' n and is said to be unfit 1 r 
use longer Metaphen has been used bv 
Schussicr m San Francisto and R Cazol in 
Pans Sodium gluconate is a salt of gluconic 
aciJ a derivative 0/ glucost synthe izeii i) 
Keenan and Ucissberg 


lovicin 

On various grounds we were impelled U? 
»niparc the toxicity of diiTercnt solutions in 
xmccjitralions comparable to doses u cu lor 
lancorf cm mjccti n Ihnical cxixrit cc 
'aisc i doubt as to heth r vasomotor symj>' 
oms foUoving the use of sodium wlicyla c 
»r quinine urethane were consistenUy due to 




Sodium chloride, 1 5 per cent, \\ithdex Metaphen, i 2^0 In\ ertose, per cent. 

trose per cent 

Fig 2 Sloughs on sL\teenth day following injection by vanous solutions In lower left picture circle is ink mark 
around healed scar 


bod} eight to ten times a therapeutic dose 
for a 70 kilogram man with varicose vems 
Fort} -eight hours later the animals w ere killed 
and gross and microscopic e\amination made 
of the liver and kidneys We were satisfied 
that 48 hours was a sufiicientl} long time to 
"ait because Menten had shown that even in 
a poison w ith as slow a clinical action as mer- 
cury bichloride, any to\ic changes in the kidne} s 
are to be found within 5 nunutes after injection 
The results are shown m Table II To our 
surprise, no important pathological changes m 


the liver and kidneys could be demonstrated 
even after ten times a proportionate thera- 
peutic dosage 

We tned usmg tw enty times the proportion- 
ate therapeutic dose for a man wnth \ ancose 
\ems This dosage brought changes m the 
liver and kidneys, but as this dosage approu- 
mated the mmimal lethal doses descnbed in 
Table II the results are not considered sufii- 
aently significant tor descnption The results 
of these expenments do not exclude the need 
tor caution m the use of mercury denx atix^es 
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tone symptoms whereas 2 out ol ^ amm.^ 
recening the same dosage of the boiled solu 
tion showed raarhed toxic signs suggests that 
this solution should not be sterilized bj boil 
ing We shall show below that it is self stcnl 
lang to staphylococcus aureus This solution 
should be prepared ascpticaljy left standing 
72 hours and then cultured 
In a further senes of expenments we made 
microsojpic studies of the Iner and kidnejs 
of rabbits after intravenous administration of 
the solutions mentioned U e first used doses 
proportionately equal after malting due allow 
atices foe differences in body weight to the 
clinical doses for varicose veins as folio s 
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From Table I we may calculate that for 
rabbits the margin of safety expressed m 
terms of the ratio of the therapeutic dose is 
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It Will be seen that the margin of safety for 
lithium salicvlate with tutocainc is less than 
for sodium salicylate and it should therefore 
be used clinically in smaller doses 

\lthough histological examination of the 
liver and kidneys showed no differences when 
quinine hydrochloride urethane solution \ as 
heated on a v ater bath or unheated the fact 
that four animals receiving o 5 cubic eenti 
meter of the unboiled solution shot ed no 

Hh m MoriJe 1 4 »l *005 IM 

^ lUnilik bM <kn>uo» Ibeu uidocuoumoj la try Ultf 


None of these clinical doses adjusted to the 
weight of the animal caused changes in the 
liver and kidneys discoverable by microscopic 
examuiation when the animals v cre killed and 
examined 48 hours later In this work some 
solutions previously tested by Hanzlik Birl 
haug and Kolmer Lucke were included be 
cause results with individual technique vary 
so that a companson can be best made by a 
constant technique 

We continued our microscopic study of the 
liver and kidneys of rabbits following the use 
of massiv e doses W e used massiv c do«<s be 
cause even though thesusceptibility to drugs 
vanes m different pccics of animals anl 
»n different individuals immense do'cs ought 
to overcome the difficulty of variable sensitiv 
ity in different pecics and different individu 
als We wished to be aware also of danger 
from the cumulative effect of many doscs 
given in repeated injections Morco er large 
doses m their effect on the histological 
would magnify and bring into bold relief c 
ferenccs in toxic action by various solutions 
Vccordingly m young rabbits appro^aU g 
2 kilograms doses were used equivalent pci 



Sodium salicylate, 30 per cent Lithium salicylate, 30 per cent Qumine urethane 



tw e''2’rpe^cent^’ Metaphen, i 250 Invertose, 50 per cent 

Mound healed''s°car°" follomng injection by lanous solutions In lower left picture circle is ink mark 


for ^ ten times a therapeutic dose 

Fn ^ ^ogram man with vancose veins 
and tours later the animals were killed 

of microscopic examination made 

that l^idneys We were satisfied 

Unit k ^ sufficiently long time to 

a nm jMenten had shown that even in 

^ clinical action as mer- 
arp t ^‘^tuonde, any toxic changes m the kidneys 
e to be found wthin 5 minutes after injection 

surrtr Table II To our 

ise, no important pathological changes in 


the hver and kidneys could be demonstrated 
even after ten times a proportionate thera- 
peutic dosage 

We tried using twenty times the proportion- 
ate therapeutic dose for a man with varicose 
veins This dosage brought changes in the 
fiver and kidneys, but as this dosage approxi- 
lethal doses described in 
table II the results are not considered suffi- 
ciently significant for descnption The results 
of these experiments do not exclude the need 
for caution m the use of mercury denvatives 
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TABLE U —MICROSCOPIC STUBV Of THE U\'E« 
AND XJDNENS Of TWO MLOCRAU RADSm 
AFTER l\TR.UE\OUS INJECTION OF lO 
TIMES THE PROPORTIONATE TWERAPEDTIC 
DOSE FOR \ ARICOSE \ EfS PATIENTS 
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V (Icaih from i cubic centimeter of i per 
cent bichlonile of mercury solution injected 
into \anco c \eins has been report^ b> 
Hammarand a death from 4 cubic centimeters 
of 1 per cent mcrcurj biciiodidc follouingcar 
Iicr injection of larger doses b> R C Mundt 
The facts of the third death from mercur) 
poisonm following injection of vancoscveins 
occurring in Los \ngelcs as provided b> the 
family and the phjsician are these 
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SLOVCil PBODLCINC PROPERTIES 
Sloughs following the cxtravascular escape 
of solutions injected for varicose veins in the 


dime of the Los An elcs General Ho pital ait 
rare aJfhough ibe use 0/ sodium saJicj late and 
quinine is allowed both of which maj cause 
severe sloughs when injected out of the \ m 
However with the occasional worker ihe 
slough problem is serious In the past 6 
months we have received personal commni 
cations reporting 10 sloughs from qumme 
urethane 3 from «odmm salicylate and y 
sloughs from sodium chlonde nth dextro e 
One of these sodium chloride with dcjtrose 
sloughs has remained unhealed for 8 months 
and measures 4 h> 2 centimeters at the present 
time It followed the injection of a large 
possibly an unreasonable amount of solution 
aocubic centimeters Tvo fatalities haipkcn 
reported from sepsisfollowTn infectcdstoughs 
The slough problem is sufficient to justify 
serious research 

TTve comparative sbugh producing proper 
lies 0/ different sofutions cannot be cstimalcd 
without a standard of measurement In seek 
mg a standard of measurement we found the 
experiment of Howard Kern suj^ine hut 
not convincing He injected a solution con 
lammg sodium chlondc 15 per cent and dex 
Itose 25 per cent intentional]} outside of anv 
vein subculaneousi) m the leg of a do No 
sloUf^h resulted and he therefore sujfio eJ 
that the solution was lough proof Thw 
wpenmen t is not reported as ha\ mg been ton 
troffed with knoin slough producing sofu 
Uons tor example we have injected in the 
leg of a rabbit over the biceps femons i cubic 
centimeter of solium salicylate 40 per cent a 
solution V hich is known to be violently caustic 
and slough producing No slough formed \\ e 
have twice injected i cubic ccntimclrrs of 
sodium salicylate 40 per cent subcutaneously 
m the lateral body ' all of rabbits itbout 
being able to obtain a slough 
\\c found a test for slough produang prop 
ertics which is delicately cnsitivc and a basis 
for measured comparison This is the ti ue ol 
the ear lobe ofay oung rabbit Here the s^m 
surfaces on both sides of the car lobe arc « 
ctosc together tha c there is no room Wf 
bSusion of solution in loose areolar tis ue 
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Tbs part of the ear is not dirtied m the pen 
and IS not hable to infection Injections ere 
made a httle medial to the central artery of 
the ear lobe, where there is no cartilage, in 
almost the exact center of the ear A measure- 
ment of I plus for the solution was used when 
the slough produced from mjecUon of o 25 
cubic centimeter of solution at this pomt 
approximated m diameter o 5 centimeter, 2 
plus when it was i centimeter , 3 plus when i 5 
centimeters, and 4 plus when 2 centimeters m 
diameter A total of 92 mjections were made, 
mcludmg 54 mjections with sclerosmg solu- 
tions and 42 controls Only one injection of a 
sclerosmg solution was made m any one ear 
lobe, but a control of o 25 cubic centimeter of 
ph> Biological salt solution w as made m every 
case in the same ear lobe at least 4 centimeters 
away and nearer to the tip of the ear The 
results are shown m Table III Observations 
were taken at the end of 6 and 16 dajs 
Table IH shows that the comparative 
slough producing properties of the solutions 
are as follows sodium sahcylate, 4 plus, 
hthium sahcylate, 4 plus, qumine urethane, 

4 plus, sodium chloride, 2 plus with rapid 
heahng, dextrose and sodium chlonde, 2 plus 
with rapid heahng, mvertose, i plus with very 
rapid heahng, sodium gluconate, i plus with 
very rapid heahng, metaphen with very rapid 
heahng, and “sodium jecorrolate” variable 
When It IS considered that qumme urethane 
IS used chmcaUy m less than one-fourth the 
dosage of other solutions, it will be realized 
that Its slough producmg properties per 
clinical dose are comparatively better than is 
indicated above In four human subjects 
mentioned below, who received o 5 cubic 
centimeter of qumme urethane subcutane- 
ously, none had any slough When qumme 
urethane is used, sloughmg is more hkelj to 
occur when leakage along the tract of the 
puncture is not prevented by prolonged pres- 
sure by the finger 

Although sodium sahcylate adnaittedly 
gives severe sloughs, it was defended by the 
late Sicard on the ground that it is safer from 
the standpoint of sloughs, because it gives 
numediate warmng by pam as soon as any ot 
It escapes extravascularly He used to say 
that any anaesthetic added to a solution to 


TVBLE nr — ^DETERinXXXIOX OE THE COilPXR- 
A,TIVE SLOUGH ERODHCIXG PROPERTIES OP 
VLRIOES SOLtmOHS BY THE IXJECTIOX 
OP 0 2 $ CUBIC CENTIMETER SUBCUTANE- 
OUSLY IN 'I' H E EAR LOBE OP RABBITS 
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prevent the cramp following mjection, would 
mcrease also the danger of the development of 
sloughs because the mstant warmng of pain 
w hen the solution was mjected out of the v em 
would be lost 

Accordmgly experiment 4 was performed on 
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TABLE IV — DETERiriNATIOV OF COltPARATIVE 
WARXUvG BY PADT GWtM B\ DIFFERENT 
SOLUTIONS INJECTED SUBCUTAN-EOUSLY IN 
LEGS OP FOUR HUMAN SUBJECTS 
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4 human subjects healthy males between the 
ages of 35 and 40 jears Into the legs of each 
of the subjects seven solutions were injected 
subcutaneously with a gauge 25 needle at 
locations as shown in the photograph some 
what posterior to the course of the saphenous 
nerve and great saphenous vein between the 
knee and ankle The subjects were unaware 
as to what solutions were used and the solu 
tions were rotated around at diUerent sites 
to allow for variation in sensitivity at different 
sites and to allow for increased pain scnsi 
uvit> or pain nerv e fatigue follow ing previous 
injection In Table IV is shown the dosage 
m nutums which the patients could stand 
without an outcrj and the degree of pain as 
reported bj each subject One plus was used 
to indicate slight but perceptible pain 3 plus 
for moderately se\ ere pain 3 plus for marked 
pain and 4 plus for Violently severe pain "No 
attention was paid to pain following the in 
jcction for only the response elicited at the 
instant of injection can give warning m time 
to cause the operator who injects varicose 
veins to cease injection 
The results of expenment 4 show agreement 
as reported by the different subjects It will 
be seen that while sodium salicylate gives 
emphatic warning the instant cv n x drop is 
injected extravascularlj other solutions ex 
cept rfuiDine urethane and pos ibly dextrose 
give a warning sufficiently decisive In three 
of the four subjects not the slightest warning 


rrf its extravascular escape was given bj 
quinine urethane even when 05 cubic cenu 
meter a fair sized dose was injected citri 
vascularly In the use of quimne the ools 
mdication that the needle is staying m the 
vein IS repeated aspiration of freely flowing 
b ood in betw een pushes on the plunger One 
cannot as la other solutions be protected bj 
pain warning from the patient 

BACTERICIDVL POWFRS AS EEL.VTED TO PULE 
ems AND EilEOUSU 
The writers are not opposed to the injec 
tion treatment of varicose veins their expe 
ncnce covering ten thousand injection 
without a fatality leads them to consider 
that this method may be one of the safest 
of surgical procedures At the vame time 
facts must be faced In the past 4 year 
there has been an increase generally of deatlu 
from sepsis and embolism due to the injection 
treatment of vancose veins In 15 years 
previous to January i 1937 nth modvrn 
solutions there bad been reported 3 death* 
from sepsis and embolism in 45 000 patients 
In the past 4 years there have been 15 deaths 
from sepsis and embolism reported due to 
injection treatment not counting i other 
fatality following injection m which dure 
was doubt as to whether vein injection or 
other factors caused the pulmonary synip- 
toms The sources of this information are 
onutted for lack of pace but will be pronded 
on application 

It IS improbable that this increase in deaths 
from sepsis and emboli m from 3 deaths m is 
years to 15 deaths in 4 years 13 to be ex 
plained entirely on the basis of the incrcive 
m use of the injection method The great 
chnics which had reported their thousand of 
cases Ul the past arc not reporting increased 
mortalmcs t\here new case senes ot tra 
portonce such as that of Noel Scott with ten 
thousand cases and \ \ Schmier mth inrie 
thousand cases have appeared there were no 
mortaliUcs The morWhUes hav e come largely 
from inexperienced workers 

Of the 1 7 fatalities from sepsis or cmboumi 

there are I r in w Juch the solution is stated m 
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could have had a bearmg on the problem Of 
these II, 4 followed the use of sugar solutions, 
3 followed the use of sodium chlonde, i 
followed the use of a mixture of sodium chlo- 
nde and dextrose, 2 followed sodium sahcy- 
late, I followed Pregl’s iodine solution, and 
none followed qmnme urethane 
There may be several causative factors m 
this mortahty Lmser, at the surgical con- 
gress at Basle in 1931, laid blame at the door 
of the sugar solutions, because these are so 
mild m their effect on the vem w alls that a 
firmly enrooted thrombus is not obtained and 
emboh are easily detached Lack of wisdom 
m the quantity of solution used and in the 
choice of patients suitable for mjection has 
also been discussed by Kilbourne ^ 

We, however, have been led to the study of 
a different factor It wiU be noted that sodium 
chloride solution has nearly the same score of 
fatahbes as sugar solutions Most of the 
deaths m which the solutions were stated, 
have occurred with sugars or sodium chlonde, 
either alone or m combmation None has 
been reported with quimne urethane 
Recently, in a study of concentrated solu- 
tions of dextrose or of sodium chlonde pro- 
vided by apothecaries and labelled as sterile 
solutions for vancose vem injections, Herzfeld 
and Schultz found that one-half of twelve 
specimens contamed viable staphylococci or 
sarcmae^ Heder^ has found viable staphy- 
lococci in half of the solutions of concentrated 
Mdi^ chloride and sugar Eiselsberg and 
Ukalska^ are quoted as findmg viable typhoid 
baciUi after 48 hours’ immersion m con- 
centrated sugar and salt solutions When w^e 
consider that our present popular solution of 
a mixture of the two weakens the concentra- 
lon of each with a consequent weakening of 
osmotic pressure on bacteria which may come 
wto contact with the solution, and that 
euer has shown that the addition of nu tri- 
cot matenal (compare the 25 per cent dex- 


ca ^ iibnnolytic action by deatro e_m the peritoneal 


to reciirtb*A'^l“ tenui^ long m the veins In this connection it is well 
f orestier evidence provided b> G Magnus Sicard 

the blood fl-va? , ^ Schnuer showing that in the recumbent poaition 

tbe feeL h».f 'vems is not, is so frequentlj stated toward 

the heart and lungs 


jn,. ‘°ff examined were foond well terilized 

Quoted b> Herzfeld and Schultz. 


trose added) mcreases the resistance of 
bactena to osmotic pressure, it is evident that 
such solutions are not m the least self-stenhz- 
mg and are hable to contammation when used 
in that t3q)e of wound most dangerous from 
the standpoint of infection, the punctate 
w'ound The presence of bacteria m the 
deeper skin layers m spite of “skm chsm- 
fection” has been demonstrated many times 
WTien we consider the high percentage of 
laparotomy wounds with imperfect haemo- 
stasis that develop stitch hole infections 
(sometimes estimated at 10 per cent), it is no 
wonder that m thousands of punctate wounds 
into vems m which the circulation is poor and 
the blood is stagnant or thrombosed, infection 
sometimes develops 

In a large percentage of embohc accidents, 
infection has been reported as intervenmg 
between mjection and embohsm Bactenal 
and leucocytic enzymes make short work of 
the anchorage of a thrombus 

We decided to ascertam whether other solu- 
tions, which showed an absence of fatahties, 
had self-stenhzmg and bactericidal powers 
As the staphylococcus is the most common 
germ m the skm layers, our tests were made 
not with the phenol coefficient, but agamst 
staphylococcus aureus taken from a carbuncle 
and cultured for 24 hours m broth In expen- 
ments i to 7 of Table Y, one part of the 
broth culture of staphylococcus aureus was 
added to rune parts of the solution to be 
tested m the dilutions indicated The mixture 
was mcubated for 5 mmutes and transplants 
were then made on agar slants and mcubated 
for 24 hours, 48 hours, and 72 hours In ex- 
periments 8 to II one part broth culture was 
added to 50 parts of solution to be tested The 
I 2 dilution was mcubated 5 mmutes and the 
I 5 dilution for 10 mmutes on a water bath at 
37 degrees C, after which one loopful was 
transferred to 10 cubic centimeters of sterile 
broth and mcubated at 37 degrees C for 72 
hours Those transplants w'hich remained 
sterile durmg 72 hours’ mcubation were re- 
moculated with a loopful of a 24 hour broth 
culture of staphylococcus aureus Growth 
developed m 24 hours’ mcubation This was 
done to show that the test w^as for bactencidal 
acUon and to ensure that no bacteriostatic 
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TABI^ \ — DETERillN^riON OP THE BACXEM 
CIDAL PO\VERS OP VARIOUS SOLUTIONS FOR 
\AiaCOSE \EIS INJECTIOV 



matcnal in the solutions was transferred vtitb 
the loop to the broth transplants Control 
cultures on stenle distilled water used for 
dilutions showed no gro\ th in 7a hours 
The results show that the sugar derivatives 
and sodium chloride are not self stenlizing to 
5taph> lococcus auieus e%eQ in concentrations 
higher th.m is commonly used m their mixture 
in \ancose lein injection Sodium salicylate 
and lithium salicylate are self stcnlizing in 
strongsolutionsonly Sodiummorrbuateisnot 
scU sterilizing Qumme urethane solution 1$ 
bactericidal 6\en in a dilution of i 5 
The fact that sugar and salt solutions are so 
easily contaminated with bactena and ba\c 


been occasioiiaU> assoaated with infection 
and embolic fatalities bespeaks the need foe 
unusual care m aseptic technique when these 
solutions arc used 

SUlIltARY 

Mercury bichlonde and bintodide in ih la 
jeclion treatment of varicose %eiDS haie been 
fatally toxic m three cases 

lletapheo is less toxic and is not hkel> to 
cause a slough Expenments on rabbits did 
not indicate serious danger from toxiaty in 
other solutions tested 

Sugar derl'atives and sodium chlonde are 
non toxic and relabvcly pamicss Their use 
has been associated with an incidence of 
deaths from infection and embolism cot found 
with quinine urethane Unhke quinine ure 
thane they are not self stcnhzinoorbactena 
da\ Since they ate easily contaminated the) 
should be handled with extraordmaiy care m 
technique to prevent infection The sloughs 
whi^ they make when injected out of the 
vcm are less senous than the salic>late and 
quinine sloughs 

Sodium sidicylate is ediaent as a sclerosing 
agent It is bactenadal to staph>lococcus 
aureus only m the strong solutions It may 
cause a pauvful cramp after mjecuon and the 
Roughs which It makes are more senous than 
those foUowiog dextrose and sodium chlonde 
Lithium sahejiate avoids the pain of sodium 
salicylate but is shghtly more toxic and is said 
not to keep well in solution 

Qumme urethane is highly efEacnt as a 
sderosing agent and even when dfluted isbac 
tenadal to staphylococcus aureus It has a 
perfect mortality record possibly due to its 
bactenadal action m prev entiog phlebitis and 
embolism It may be shghtlj toxic to occa 
sioo^ patients and ivhen injected out of 
vein docs not give the warning of pain given 
by the other solutions It causes no at 
time of injection and if the leg is kept band 
aged the occasional pom the next day is usu 
ally prevented Because of its perfect iflortm 
ity record we regard it in expert hands the 
solution of choice— except m small supcrhc^ 
tbm walled veins provided of course it is uSM 
by those suffiaently cxpencnccd not to aliOir 
extrav oscular escape 
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Sodium morrhuate is not a toxic solution, 
and if mjected out of the vein the sloughs 
which it makes are not so senous as the 
sahcylate and quinme sloughs It is not bac- 
tencidal or self-stenhzmg 
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CHANGES W HIGH THE ARTICUL \R CARTILAGE OF THE HIP TOINT 
MAT UVDERGO' 

JOSE \ S-^VTOS M JO B iriii ts -d 


T he phenomenon of regeneration in 
articular cartilage according to the 
general idea is a. slow process and it js 
even held by many that it does not occur at 
all in the central portion where it is free of 
penchondnal covering This deduction has 
been based for the mo t part on observations 
upon the reparative changes which incisions 
or defects made in hyaline cartilage of et 
penmcntal ininials undergo In a previous 
paper on Changes in the Femoral Head 
Pollomng Complete Intracapsular Fracture 
of the I^eck Their Bearing on Non union 
and Treatment the writer included a bncf 
descnption of cartilage proUferation which 
was noted to be mvariably assoaated with an 
inva ion of the articular cartilage by the 
Underlying marrow In the present article a 
more eittensii e study of this subject with a 
more detailed ^esenpuon of the imctoscx)ptc 
changes in the articular surfaces of the joint 
Will be given 

In order to understand dearly the accom 
panymg observation on the various changes 
that take place in the articular cartilage 
certain fundamental points which are gener 
ally acknowledged as to the structure nutri 
tion and method of repair of cartilage maybe 
briefly rcviev cd 

STRUCTURE OE THE ARTICULAR CARTJLACE 
For a long tune in the past it has been the 
prevalent conception that the free surface of 
the cartilage is covered by an envelope of 
den e connective tissue the pendtoodnum 
Hunter stated that the penchondnom of the 
smooth artiaihr cartiJa^e js Bne and hnnJy 
attached to the surface and is a continuation 
of that tine smooth membrane that lines the 
cap ule of the ligament folded over the end of 
the bone from the insertion of the bgament 
Henle al» descnbed the presence of a delicate 
layer of cells (penchondnal) on the free sur 
face of the articular cartilage Lcidy how 
ever and later on Todd and Bowman held 

n •wk 4J<W IIoin-ulSitoI«»lcuBil» 


that there is no trace of sy nonal membrane oi 
penchondnura on the free surface of th« 
articular cartilage or on that part of the 
articular cartilage exposed to pressure during 
movementsof the joint Uter confirming tiu 
latter view A G Timbrell Fisher end avored 
to show that the central and lateral portjoni 
of the articular cartiiaj,e have a fundamental 
difference as to structure and nulntion and 
ubsequently as to the method of repair The 
actual free surface of the central part of the 
articular cartilage has no layer oi cells but 
that It IS formed of a clear matrix with a sharp 
curvilinear margin In the deeper strata ol 
the malm are seen columns of artilage cell 
which run perpendicularly fo the narrow sub- 
articular layer of bone upon which they lie u 
these become more supcrflcul the columns 
contain fewer cells and are distributed to an 
irregular manner and the upp^naosl groups 
he flattened conformably vrith the surface 
Unlike Ogston s claims these latter cells show 
no Sign of degeneracy and have cveiy appear 
ance of being normal healthy cells The ftet 
surface of the lateral portion of the articular 
cartiJigc IS cover d by a layer of cells with 
thin elongated nuclei (penchondnum) This 
consists of an outer loosely arraogtd fibrous 
layer which according to Schaefer contaas 
the blood supply a median compact layer 
with plate like nuclei and an inner layer of 
elongated and at times oval vesicular nuclei 
(the chondroblastic cells) Thi part of the 
cartilage is similar lu appearance to costaJ 
cartilage The synovial membrane gives to 
this part a delicate investment in vhich well 
marked capillaries may be traced V deposit 
of calaum salts is generally seen in the deeper 
lay ers of both parts of the articular carluagc 
where it lies m contact with the bone— t^s ^ 

oftentimes called the zoneof calcified cartiuge 
> utri/iou of Oie articul-ir eartdojr \ an‘5“ 
theories and observations have been r 
as to the probable sources of nutnUon of uns 
tissue Uilhamllunter asfar backasi/4* 

l*<t ^ r fruOUi lu M Out rf 841 IM W ■J-asi 


SANTOS CHANGES ARTICULAR CARTILAGE OF HIP AIAY UNTDERGO 651 


as a result of a senes of injection experiments 
of the artenes ot the hmbs, described his 
“circulus vasculosus articuh” formed by a fine 
neUork of vessels which he near the articular 
edge and underneath the synovial membrane 
It gives dehcate off-shoots to the lateral border 
of the articular cartilage The fluid from these 
vessels is supposed to reach the cartilage cells 
by unbibition Some tried to demonstrate the 
existence of fine and minute interfascicular 
canals within the cartilage No connection, 
however, of these canals xvith the general 
lymphatic circulation has been demonstrated 
Other obserxmrs have descnbed lymph chan- 
nels in the hyaline matrix but the existence of 
these 13 very doubtful Toynbee, on the other 
hand, asserted that the articular cartilage 
denved its nourishment from plasma exuded 
from the capillary loops lying in the can- 
cellous spaces or plates abuttmg on the 
calcified layer Leidy stated that after the 
cartilage has been fully formed, it is supplied 
hy fluid that osmoses from the vessels be- 
neath its attached surface, and from the cir- 
culus vasculosus at its lateral border, and 
^pecially by the synoxna upon its free surface 
Tunbrell Fisher seemed to believe that the 
deeper layer of the articular cartilage is 
nounshed by the blood vessels of the can- 
cellous spaces, that the central articular area 
denves its nutnment from the synovial fluid, 
^nd that the part of the articular cartilage 
^3-teral circumference is supphed by 
the “circulus vasculosus articuh ” Strange- 
ways argues that the synovial fluid is the 
source of nutrition for the articular 
cartdage and that loose cartilaginous bodies 
not only survive in the jomt cavities but also 
^ay mcrease in size while free m the jomt 
com this experience with loose bodies m the 
jomts and from the frequent observation of 
persistence of the articular cartilage notwith- 
fandmg the total necrosis of the attached 
one, It IS the concensus of opmion among the 
ermans that the synovial fluid is the only 
ource of nounshment for the articular 
cartilage 

A review of the histogenesis of hyahne 
cartilage covered with penchondnum, of the 
if ol Its cells, and the processes which it 
dergoes following free transplantation, re- 


veals the fact that the penchondnum is mamly 
responsible for its final regenerative changes, 
and that m the transformative processes the 
presence of normal nutrition of this avascular 
tissue does not take an active part It 13 not 
withm the scope of this paper to deal with the 
regenerative changes that take place in 
hyalme cartilage covered with penchondnum 
In this connection, however, there are certam 
fundamental pomts regarding the method of 
repair that must be reviewed, as it is beymnd 
doubt not only from analogjq but from 
development, structure, and comparative 
anatomy that the sirmlanty to the part of the 
articular cartilage near its lateral circum- 
ference IS discox'ered As this paper necessitates 
brevity, an extensive and detailed review of 
the hterature on this subject is therelore pre- 
cluded and only a generalized summary of the 
prevaflmg conceptions xxnll be given 

The experiments on cartilage grafts and in- 
vestigations with regard to the heahng pro- 
cesses m cartilage defects as a whole seem to 
warrant the followmg conclusions which are 
limited to hyahne cartilage covered with 
penchondnum (1) The taking and survival 
of cartilage grafts is m direct proportion to the 
condition of preservation of the penchon- 
dnum, when the penchondnum is very care- 
tully preserved the graft takes and survives 
for a long time wnthout showmg changes m 
histological structure This property is more 
marked the less differentiated the cartilage is 
and the more closely related it is biologically 
to the tissue into which it is grafted (2) 
Fragments of cartilage depnved of peri- 
chondnum are qmckly surrounded by a 
connective tissue capsule and absorbed (3) 
Grafts m which the penchondnum and super- 
ficial layers of the cartilage have been injured 
undergo slow absorption The cartdage tissue 
xvhich is absorbed is replaced by a prolifera- 
tion of young cartdage xvhich begins at the 
point where the penchondnum was mjured 
Although the literature on regeneration of 
cartilage is replete with reports of expen- 
mental studies made on hyahne cartilage 
covered with penchondnum yet it is surpns- 
ing that similar mvestigation on the central 
part of the articular cartilage which is known 
to be wantmg of penchondrial covenng, ap- 
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pears to have received scant attention In 
1853 Kolliier stated that cartilage possessed 
no power of regeneration and that wounds of 
cartilage do not heal by a proliferation of the 
cartilage substance Timbrell Iisher m 1923 
noted absence of repair months foUonmg 
an incision made in the trochlear surfaccof the 
femur of a rabbit and through the whole 
thickness of the articular cartilage From 
this he concluded m confirmation of Red 
fem s experimental findings that inasvons in 
the central part of articular cartilage heal if at 
all with great sluggishness and that there is 
an absence of cartilaginous repair unless the 
underlying cancellous spaces have been ex 
posed In this area the formation of cartilage 
IS slight and occurs through the ageoc> of the 
connective tissue cells of the exposed can 
ccllous spaces Incisions m the lateral portion 
hovruer exhibit an active repair and there 13 
a new formation of articular cartilage m which 
both cartilage itself and pcnchondnum partic 
ipatc A >car later Ito removed a piece of 
articular cartilage together with a portion of 
underlying bone from the condylar surface of 
the femur of rabbits and observed a partial 
cartilaginous repair of the defect He stated 
In some specimens it appears that the re 
parative tissue has come from the underlying 
cancellous tissue in others transitional carti 
lagc like tissue seems to arise in connccUoa 
with the edges of synovial membrane if the 
injury to the articular cartilage has ap 
proa^cd them Ilacblcr cut thin layers of 
cartilage out of the inlercondyloid fossa of 
the femur of dogs care being taken not to 
open the subchondral marrow At another 
point m the mtcrcondyloid fossa a cartilage 
bone disc s millimeters in diameter was 
punched out and removed The inter 
condyloid fossa was chosen because it is far 
removed from pcnchondnum and tlicre ore 
not great functional demands made on »t- 
Twcntytwo dogs were operated upon and 
examined at intervals of from 5 to 330 days 
afterward These expenments showed that 
the joint cartilage has little or no regenerative 
power In cases m which there was undis- 
turbed healing of wounds involving the jomt 
cartilage alone there was no change m 301 
days If the subchondral bone was mjured 


the blood dot which filled the wound under 
went connecuve Ussuc organization from the 
marrow and this connective tis ue later 
became transloimcd into carulagc— a true 
metaplasia mto byabne cartilage There was, 
however no complete restoration to normal 
to the extent that the defect was completely 
filled with hyaline cartilage In i''e sub- 
chondral region there was new formation of 
sutEaent bone to form a basal layer wheh 
again closed the manow spaces The newly 
formed bone never reached however a^ve 
the level of the normal cartilage and generally 
did not Completely fill the defect '^laDds 
performed experiments on the joints of dogs m 
an attempt to study the regenerative changes 
which superfiaal and deep defects created in 
the various regions of the articular catulage 
undergo The reactive processes 0/ the 
cartilage to direct trauma were also noted 
As a rule regeneration of cartilage was ob 
served alter a period of 4 weeks following the 
operation He states In these regenerative 
changes the following tissues have been ob- 
served to appear first fibnn second granu 
lation tissue third connective tissue fourth 
cartilage cells m connective tissue (connective 
Ussuc cartilage) fifth fibrourulage and 
suth new byabne carulage Regeneration of 
hyaline cartilage has been found in superficial 
defects not involving the subchondr^ bone. 
The greatest amount of regeneration hovr 
ever is seen m those deep defects which do 
involve the subchondral bone ilyalme 
cartilage is observed to react occasionally W 
direct trauma with a proliferation of rests of 
new cartilage cells The following deductions 
maybe dravra as to the reparative processes in 
the central portion of the articular caculag? 

which shows no pcnchondnalcovcnng (ON® 
new formation of cartilage from proliferation of 
the cdls of the articular cartilage occurs in 
thiarcgioa (a) Dcfectsmvolvmg thecartilage 
alone may or may not undergo cartilaginous 
rqiair (3) Defects however of the central 
part of the articular cartilage involving the 
underlying cancellous spaces may in pwt 
show a sluggish new formation of cartilage 
The reparaUve ussuc appears to come from 
the connective ussue cells of the exposed can 
oJJous spaces through metaplasia 
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Striking instances of what appeared to be 
an active proliferation of hyaline cartilage at 
the central part of the articular cartilage have 
recentlv been observed The regenerated 
cartilage appeared to have come not only trom 
the cells of the layer ot vascular connective 
tisaue (pannus) vhich has spread over the 
]omt surface of the central part of the articular 
cartilage, but also from the old cartilage itself 
Throughout the vicinity of the regenerated 
cartilage, there is always noted an invasion of 
the deeper layer of the articular cartilage by 
the subchondral blood vessels This associa- 
tion IS prominent and constant w'hether or not 
there ivas evidence of previous exposure ot the 
underljmg cancellous spaces with subsequent 
imasion and replacement by connective 
tissue 

CA.SE REPORTS 

Case I shows that following complete mtra- 
capsular fracture of the neck of the femur, the 
head may remain alixm The articular carti- 
lage may, however, undergo a degenerative 
change and its superior portion be invaded 
and replaced by the underlying subchondral 
marrow With this degenerative process 
there occurs a marked proliferation of some of 
the surviving cells m the deeper layer and 
about the mv'aded region 


Case I Male, 60 j ears of age, was operated upon 
or the removal of the femoral head following com- 
^ i unreduced intracapsular fracture of the 
neck which happened about 16 months ago A 
roentgenogram taken of the hip on the dav of 
showed a diffused decrease in the densit> 
0 the femoral head Macroscopic esammation of 
e removed head revealed normal spherical con- 
our The articular cartilage was intact and ap 
nf •'u™nl to the naked e> e There w as no loss 
substance except normally at the fovea On 
examination the spongiosa showed 
anges m the marrow and bonj trabeculae com 
onlv seen in marked atrophj The hgamentum 
terf^ mtact but gave no connective tissue ex 
Sion (pannus) over the joint surface of the articu- 
The articular surface varied in thick- 
and^ th thickest about the lateral circumference 
thp supenor or central portion about 

of fovea The entire extent and depth 

stai * rather poorlv the hmmatoxv hn 

stu j ^ cartilage cells in general w ere present and 
superfiaal la> er, how ev er 
1, cucounters here and there, emptv cartilage 
Weichselbaum’s lacums, and a dis- 
PP arance of the cells In some places, the lacuna: 



Fig I A part of the supenor portion of the articular 
cartilage Note a, loss of cartilage cells, b, dilated V\ eich- 
selbaum s lacuna mv aded and filled b> fibroblasts showmg 
now and then transformation into cartilage cells, c, mv asion 
of the articular cartilage by the subchondral marrow, d, 
subchondral bone, e, preparatory zone of calcification, 
/ subchondral marrow , g, newl> formed bone partiallj 
linmg the chondral marrow cavity, h, thm walled blood 
vessel X30 

appeared somewhat dilated and m others there was 
evndence of actual fusion of several empty lacun® 
The presence of these enlarged and fused lacun® was 
especiallj evndent at the deeper lav er of the supenor 
portion of the cartilage about the region of the fovea 
The deeper lav er show ed an irregular arrangement of 
the cartilage cells w hich as a vv hole, w ere present and 
stained well Thev appeared normal except at about 
the supenor portion of the articular cartilage where 
the cells showed evidence ot marked proliferation 
Alost of the lacun® in this region were quite enlarged 
and lav m a matnx of deeplv staining ground sub- 
stance Each lacuna contained from 4 to i6 cells 
which were generally elongated and tended to as- 
sume a position perpendicular to the jomt surface 
This region of cartilage prohferation occupied the 
supenor half of the calcified layer and extended to 
about the surface of the cartilage where, here and 
there, eichselbaum’s lacun® were encountered 
It was found immediately adjacent to a defect in the 
articular cartilage which had been caused bv the m- 
vasion and replacement of it from the underlyang 
marrow The narrow stnp of subchondral bone at 
the osteochondral margin was intact and was nor- 
mallv attached along its whole extent to the prepara- 
tory zone of calcification At the supenor portion, it 
was surrounded by a very fatty' marrow , and numer- 
ous multinucleated giant cells Here, the overlying 
articular cartilage showed an invasion from the un- 
derlying marrow which had apparently broken its 
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In its microscopic features this case showed 
the t^i^ical finduieS m the central portion of 
the articular cartilage of a separated alivebut 
atrophic femoral head following complete 
intracapsular fracture of the nech It may be 
assumed that in this case the pathological 
process w as initiated b> a partial degeneration 
of the articular cartilage as e%ndenccd b> the 
presence of numerous empty cartilage lacunie 
This was then followed by an in\asion re 
placement and \asculanzation of the deeper 
portion of the central part of the cartilage 
from the underlying subchondral marrow 
formation of narrov strips of lamellar bone 
lining the chondral marrow paces thus 
created and the formation of new hyaline 
cartilage from proliferation of some of the 
surviving cells of the articular cartilage about 
the chondral marrow cavity which miebt be 
interpreted as having been stimulated by the 
secondary vascularization of the articular 
cartilage This assumption is supported by 
the usual finding of area o areas of newly 
formed hyaline cartilage from the proliferation 
of surviving cells of the articula cartilage 

where such vascularuation IS present As te 


gards the multinucleated giant cells they 
were encountered in great numbers where the 
chondral cavnty was present and none else 
where They were seen lying not only nthin 
the chondral space but also in the underlying 
subchondral region It would seem probable m 
viewof thisobscrvation that mthiscase the 
multinucleated giant cells were the active 
proximate agent in the mv asion and absorp 
lion of the articular cartilage with or without 
help from the marrow blood vessels 
In cases m which the fracture and epara 
tion of the fragments has existed for a period 
of 4 years marked atrophic change in the 
femoral head may be noted The arlicukr 
cartilage may show marked degeneration 
with subsequent overgrowth of its joint sur 
face by a layer of vascular connective tissue 
(pannus) proceeding from the hgamentuen 
teres al^ut Us attachment at the fovea 
Invasion and replacement of the articular 
cartilage by the subchondral marrow may 
also be seen With U there is a secondary 
proliferation of the surviving cartila e cells in 
its immediate vncinily Formation of islands 
of new hyaline cartilage may also take place 
from proliferation of certain cells of the deeper 
layer of the pannus This may be lUusiraied 
by the following case 
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mamed intimately attached to the underljmg nar- y 
roil strip of bone at the osteochondral margin It 
appeared to be slightly acidophilic in staining re- 
action Jlost of the cartilage cells had disappeared 
leainng here and there indistinctly outhned \\ eich- 
selbaum’s lacuna; In places, the cartilage matn\ 
had lost Its smooth homogeneous appearance and 
revealed evidence of separation mto parallel fibers 
(cleavage) From the underlying subchondral mar- 
ron, an mvasion and replacement of the articular 
cartilage at its superior portion were noted, forming 
chondral marrow cavities Fibroblasts, and thm- 
ii ailed blood vessels of varying richness from the 
subchondral marrow, might be seen evtending into 
these spaces In some places, the cavities appeared 
so large as to occupy the whole thickness of the 
articular cartilage with only a thin layer ot de- 
generated cartdage and vascular connective tissue 
forming their joint surface In other places, how- 
ever, they' were small and were confined only to 
the preparatory zone of calcification Partially or 
completely hmng these spaces, were narrow stnps of 
newly formed lamellar bone The reaction of the 
articular cartilage surrounding the chondral marrow 
cavities vaned to a great extent W here there was a 
marked degeneration ot the surrounding cartilage 
inth a total absence of the cartilage cells and per- 
sistence of empty lacunre hbroblasts might be seen 
pushing their way from the chondral marrow spaces 
into the empty lacun® Here, a proliferation of the 
fibroblasts might be noted with a subsequent en- 
largement or dilatation of the invaded lacun® •^n 
apparent transformation of the fibroblasts into 
cartilage cells proceeded The nuclei of the fibro- 
blasts might be noted, here and there, to assume a 
somewhat spherical appearance, and to arrange 
themselves in tw os enclosed within an inchstinct cell 
membrane At this stage, the ground substance was 
clear and finely fibrous which however, gradually 
assumed its characteristic homogeneous structure as 
the prohferation of the newly formed cartilage cells 

proceeded When however, some of the old cartdage 
cells about the chondral spaces escaped the de- 
generative process m the articular cartdage, they 
have undergone proliferation as a reaction to the 
invasion and vascularization from the subchondral 
marrow Their lacun® elongated perpendicularly to 
the joint surtace and appeared to contain from 4 to 
i6 well stainmg cartilage cells Here and there, 
islands of newly formed hyahne cartdage might also 
be seen scattered on the joint surface of the articular 
cartilage They appeared to arise by metaplasia 
from the cells of the deeper layer of the pannus The 
islands of hyahne cartdage thus formed were ap- 
parentlv limited in extent 

Obverse of thetr logically assumed nutritive 
tole, the blood vessels of the underlying sub- 
chondral marrow may show an apparent pro- 
liferation and prov'e to be the active agent m 
the invasion and resorption of the deeper 


(y 



Fig 3 Newly formed articular cartilage about a 
chondral marrow a. Newly formed cartilage cells, b, cal- 
cification of the cartilage matrix, c, preparatory zone ot 
calcification, d, subchondral marrow X90 

layer ot the degenerated articular cartilage at 
its supenor or central portion This vas- 
cularization imtiates subsequently the forma- 
tion of new hyaline cartilage and lamellar 
bone m the old articular cartilage (enchondral 
ossification) which leads m some mstances to 
a complete reformation of the greater part of 
the articular surface 

Case 3 Female, 58 years of age The femoral 
head was removed 4 years following complete intra 
capsular fracture of the neck wnth complete separa- 
tion of the head On gross examination, the femoral 
head was found to be somewhat flattened at its 
supenor portion about the region of the fovea The 
articular cartdage appeared to be intact, whitish, 
clear, and shiny ■kt its flattened central porUon, the 
cartilage was evidently thinned out, an area about 2 
centimeters m diameter The underlymg spongiosa 
was distinctly visible through this thin, blmsh 
arUcular cartdage On sawmg, the femoral head 
cut easdy wnth an abnormally soft consistency' The 
microscopic exammation presented a picture of high 
grade atrophy The spongiosa was made up almost 
entirely of fat and poorly cellular marrow and 
thin walled blood vessels Embedded in this ex- 
tremely fatty marrow were occasional small frag- 
ments of bone w ith w eU staimng nuclei The articu- 
lar cartdage was mtact although it showed marked 
thmmng at the supenor or central portion It 
stained homogeneously less basic than the normal 
and, as m other cases, had the tendency to shghdy 
aadophihc staimng reaction In one place at the 
supenor portion of the articular cartdage, there was 
a total absence of cartilage cells and the matnx 
revealed an evidence of begmmng separation mto 
hues of cleavage, parallel to the jomt surface Even 
the cartdage lacun® could not be seen in most 
places Now and then some faint and obscure and 
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the old cartilage cells is not active enough to 
replace the resorbed articu'ar cartilage Con 
equently a defect in the articular cartilage 
usually at its supe tor portion ma> be noted 
This may be illustrated by the following case 
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presence ot numerous empty cartilage lacunx 
That part of the articular cartilage covenng the still 
necrotic and unreorganized part of the head, showed 
no Signs of invasion of it b\ the underlymg marrow , 
and, consequentlv no formation of new cartilage 
from some of its surviving cells Occasional islets of 
newlv formed h\ahne cartilage formed from the 
pannus might be seen on its joint surface An entire- 
1) different picture, however, w as presented bj that 
part of the articular cartilage covenng the reor- 
ganized but atrophic portion of the femoral head It 
showed a part of the defect in the cartilage as seen 
on gross evammation There w as an actii e mv asion 
and replacement of the cartdage from the underlying 
marrow Fibroblasts, a few thin walled blood vessels 
and Ijmphoid cells from the marrow pushed their 
"a> up to the region of the cartilage, absorbing and 
replacing the latter in their course The cartilage 
consequently exhibited newlv formed chondral 
filled with fibroblasts, a few lymphoid cells, 
and, unhke the preceding case, a few blood v essels 
artially hning these chondral cavities, narrow 
Stops of newlj formed lamellar bone which assumed 
e appearance of subchondral bone might be found 
rom about the region of the lovea, a lajer 01 thin 
VMcular connective tissue (pannus) extended along 
surface of the central portion ot the 
defect m it Along the margin ot 
s depression, islands of newlj formed cartilage 
non* ****' region, the deeper lajer ot the 

p nus appeared to assume an embrv onal appear- 
ce and gave rise to the formation of cartilage bj 
nortfi II ^'^dence of a slight proliferation of 
m, about some of the chondral cavities 

might be noted 


i^ar processes as have been encountered 
in the atrophic femoral heads may also be 
seen m the acetabulum The follow'ing case 
s ows that the acetabulum may also undergo 
ijmr ed atrophic change, its articular cartilage 
^generate, and be subsequently mvaded and 
vascularized from the underlying marrow 
omation of new hyaline cartilage both from 
pro deration of some of its surviving cartilage 
ce s and from the pannus overgrow th of its 
Joint surface may also occur 


whirS =1,^ Female, 58 > ears of age, whose hip joint 
nerl f complete mtracapsular fracture of the 
availam c femur of 3^^ years’ standing, was 
cartila * c follow mg necropsy The articular 
I® ^eetabulum was found partiallj 
ProcppHi fF“,sfieet of fibrous tissue apparentlj 
The n.f ® region of the hgamentum teres 
e^tln,Y surface of the acetabulum showed an mter- 
region of central portion, about the 

lar rarfii hgamentum teres, two layers of articu- 
bone noted separated by a thm area of 
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Fig 5 Photomicrograph of the superior portion of the 
articular cartilage a Chondral marrow caiities, b, old 
articular cartilage with cartilage proliferation, c, newly 
formed bone parually hning the ca\ ity, d, multmucleated 
giant cells, e, subchondral marrow X75 

On microscopic examination, the spongiosa was 
found to be markedlj atrophic The articular car- 
tilage was intact throughout its whole extent The 
cartilage cells stained qmte well although, here 
and there some ot the cells were missing leaving 
emptj and dilated lacun® The cartilage showed at 
its supenor portion chondral spaces which were 
apparentlj due to an mv asion and replacement bj 
the underlymg marrow These cavrties contained 
normal marrow, with a few thm walled blood vessels 
and Ijmphoid cells, and were partiallv hned b\ 
narrow stnps of newly lormed lamellar bone Thev 
extended laterally along the circumference of the 
acetabulum between the degenerated superficial 
lajer and the deep calcified region of the articular 
cartdage, with absorption and total replacement of 
me former by the marrow of the chondral spaces 
During this lateral extension of the spaces, the newlv 
formed lamellar bone hning its margm also partici- 
pated m the process Formation ot new hjahne car- 
tdage on the newlj formed lameUar bone proceeded 
in the deeper lajer Of the pannus, and thus presented 
a picture of a newlj formed articular layer Pro- 
hferaUon of some of the survivmg cartilage cells 
might also be seen about the chondral cavities 

DEDUCTIOXS 

It IS obvious Irom the foregoing histological 
finiLngs that articular cartilage, may, under 
certam circumstances, undergo degenerative 
change, as may be encountered m the articular 
cartilage of the hip joint following com^te 
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mlracapsular fracture of the neck With Ihe 
degenerative process the sume articular 
cartilage may show eiidence of active pro 
liferative change which consists in the forma 
tion of ne v h> aline cartilage This is produced 
by the proliferation of the surviving, cartilage 
cells evpeciall) of (he deeper lavcr whidi 
have escaped the degenerative process and 1 
prominent in the uperior or central portion of 
the articular cartilage to which according to 
the general view slight or no power of re 
generation is ascribed In certain cases the 
proliferation is so marked as to replace Ihe 
whole thickness of the old articular cartilage 
and may extend along the greater part of its 
lateral arcumference Overgrowth of vascu 
lar connective tissue (pannus) may be noted 
proceeding from the attachment of the liga 
mentura teres and certain cells m its deeper 
layer may form new hyaline cartilage by 
metaplasia The new cartilage however 
formed through the latter process is limited in 
extent and is seen only in irregular islets on 
the joint surface of the old and degenerated 
articular cartilage W hile finishing this paper 
Freund s article on Jlicroscopic Processes m 
the Femoral Head following Fracture of the 


Femoral Ned. appeared He also noted 
some of his cases a proliferation of the old 
cartilage cells and formation of new bialme 
cartilage from the pannus This has beew 
frequently encountered at the pres ure por 
tion {Druckschicht in the German) of the 
articular cartilage from which he as»u»es 
that the pressure or injury resultin from the 
fracture is likely the actual cause of the pro 
liferation as the combination of stron injury 
and proliferation is a phenomenon which 
cartilage not infrequently presents Such an 
assumption can not altogether be gi\ en sen us 
consideration since it can be proved by serial 
sections that marked proliferation of some of 
the surviving cells of the articular cartila c 
may also be noted even along the lateral cir 
cumference of the femoral head v here the 
influence of injury is least but where the 
chondral marrow space has extended Be 
sides the histological examination of the cases 
reveals no changes which can well be at 
tnbuted to injury 

The microscopic picture of these cases seems 
to suggest very forcibly that the regeneration 
and proliferation of the old cartilage cells 
depend to 3 great extent upon the secondary 
invasion and vascukrualion of the articular 
cartilage from the underlyin subchondral 
marrow The latter process is invambly 
present where the old degenerated cartilage 1 
being replaced by the new hyaline cartilai,c 
which has been formed by the proliferation of 
the surviving cells of the articular cartilage 
and absent where such replacement is not 
seen as in the other part of the cartilage and 
in the articular cartilage of the femoral head 
which has undergone necrosis following the 
fracture The histological findin s eem to 
point to the resorplive nature of this process 
and have a suggestive similarity to that often 
encountered in atrophic bones Invasion of 
the articular cartilage by the underlying mat 
row has been described before by Pommer 
Hestated that it is generally afindiogman early 
case of arthritis deformans Lang noted it in 
the acetabulum of arthntis deformans 
hip joint Similar picture has been desenofo 
by Heme ifi the hip joint of a woman 46 ) ca' 
of age who had complete lalracapsJar 
fracture of the femoral neck of j y ears star 
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ing With it, there is a very marked atrophic 
change in the femoral head and acetabulum, 
associated with tabetic arthropathy and 
suggestive signs ot secondary arthntis de- 
formans Other instances of mvasion of the 
articular cartilage from the subchondral mar- 
row have been recorded m cases of tabetic 
arthropathy Aloritz, in descnbing one case, 
noted It together with the presence of pro- 
liferation of cartilage cells He stated that 
i\hen the cartilage proliferation is absent, the 
enchondral ossification m tabetic arthropathy 
can not be demonstrated The mvasion by 
the marroiv causes the articular cartilage to be 
thrown mto folds {Falteiibildimg in the 
German) with or without the attached 
preparatory zone of calcification Freund, in 
his microscopic study of the processes in the 
femoral head folloiving the fracture, included 
3 cases of tabetic arthropathy in Ins report 
He also noted m the articular cartilage similar 
changes as observed by Montz It is of 
utmost mterest that in no case descnbed in 
this present paper is there evidence of 
arthntis deformans or tabetic arthropathy 
An interpretation that many of the sections 
presented in themselves very forcibly is that 
the active agent m this replacement or re- 
sorptive process of the degenerated articular 
cartilage, may be one or possibly a combina- 
tion of the following (a) the multinucleated 
giant cells, (b) the medullary connective 
tissue, and (c) the blood vessels In Figure 5 
>s shown a number of multinucleated giant 
cells within the newly formed chondral spaces 
Md in the subchondral marrow immediately 
adjacent to them These cells can be seen in 
no other place m the femoral head They are 
invanably present where the replacement of 
the cartilage is takmg place This picture 
seems to show that the multinucleated giant 
cells are probably the active agent in the ab- 
^rption of the cartilage in this particular case 
1“ yet, this remams only an assumption 
ecause of the failure actually to note, from 
e microscopic study, evidence of ingested 
cartilage witlun the cells’ protoplasm Other 
cases m which this resorptive process in the 
nr icular cartilage is active reveal, how ever, a 
^croscopic picture mdicatmg a total absence 
multinucleated giant cells, but, on the other 



Fig 7 Photomicrograph showing, a, a part of the 
chondral marrow ca\ity, 4, chondral marrow and bone, 
c pannus partially covering the jomt surlace ot the supe- 
nor portion ot the articular cartilage, d, newlj formed 
cartibge from the celL of deeper layer of the paimus, 
e, newly formed cartilage from the cells of the deeper 
layer of the old articular cartilage X 75 

hand, there is a marked predommance ol 
young, active fibroblasts These cells are seen 
pushing their w ay from the marrow' mto the 
overlymg cartilage which they partly absorb 
and replace, and, m this way, chondral 
cavities are tormed It may therefore, be 
assumed that the mvasion of the cartilage 
may be ascnbed to the l>'nc function of the 
fibroblastic tissue ot the subchondral marrow 
The articular cartilage may, m some m- 
stances, be mainly invaded and replaced by 
the blood vessels ot the marrow Not infre- 
quently rich plexuses of thin walled blood 
vessels filled with red blood cells maj be seen 
extending from the subchondral marrow mto 
the marrow spaces which are formed m the 
articular cartilage 

Islands of newly formed cartilage cells may 
be encountered about the chondral marrow' 
spaces From many of the sections, it appears 
as though this is due to a marked proliferation 
of some of the cells m the deeper layer of the 
articular cartilage which have escaped the 
degenerative process m the cartilage There is 
an apparent regulanty m the relation between 
the amount of new %aline cartilage tormed 
from the survivmg cells of the articular 
cartilage and the degree of vasculanty m the 
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adjacent chondral marrow paces uhichmore 
than suggest that the blood vessels in the 
chondral spaces are possibl) the active proxi 
mate agent in the new formation of h>aline 
cartilage The fact that the islands of neuly 
formed cartilage are invanabl> present where 
the old cartilage is being replaced b> the 
undcrl>ine, marrow furnishes a plausible sup 
port to this assumption In cases however 
m which the femoral head becomes necrotic 
following the fracture an invasion of the 
articular cartilage from the underlying sub 
chondral marro v and therefore the sub 
sequent proliferation of the cells of the 
articular cartilage do not occur This ob 
servation seems to show further that the above 
assumption is tenable and may be well 
illustrated by the following case 
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\\here the chondral cavities are very nchlt 
\ascuhr a rapid and marled fonnation of 
new by aline cartilage and subjacent lamellar 
bone from the proliferation of the cartila e 
cells with a complete and efficient reformation 
of the articular lay er occurs as rapidly as the 
latter IS being invaded and replaced by the 
underlying marrow But if the vascular 
supply within the chondral paces be meager 
then subsequently this formation of n w 
hyaline cartilage and lamellar bone is not as 
rapid and sufficient as the old articular 
cartilage is being absorbed and replaced by 
the undcrly ing marrow This lead therefore 
to the occurrence of a defect m the articular 
surface which may later — although gradually 
— be aiv ered by new h> aline cartila e gener 
ally formed from the pannus Now and then 
some of the cells of the deeper layer of the 
pannus differentiate and form localized i let 
of hyaline cartilage with or without mUmate 
attachment to the articular surface of the 
joint \ number of these ne ly formed 
cartilage cells may also sho appearance of 
undergoing direct transformation into bone 
cells and mthis ay pre ent apictureof the 
evistence of a layer of hyaline carUla e- 
covertd lamellar bone (articular layer) inter 
posed between the two articular surfaces of 
the hip joint W hen this mode of formation f 
new h> aline cartilage occurs it is generally 
found in close proximity to and overlying the 
chondral marrow cavities as v til as the re 
gions of proliferating cells of the articular 
cartilage Not infrequently however d *na> 
be encountered arising from that part of the 
pannus farlhc t removed from the chondra 
paces Still in some instances there is a 
compl It failure of formation of nev 
cartilage from the pannus as can rea Iilj c 
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seen, now and then, m the temoral head which 
underwent necrosis following the fracture In 
this particular connection, instead of acting 
as a factor m the reconstruction of the 
articular surface, it may show marked activity 
in the absorption and erosion of the articular 
cartilage along its joint surface 
We are now corfronted with the demand 
for an explanation ot the cause of the de- 
generation that one may, now' and then, ob- 
serve in the articular cartilage of the femoral 
head following complete and unreduced mtra- 
capsular fracture of the neck A worth while 
and convincmg explanation trom a study ot 
the histological sections is not forthcormng, as 
it seems that we are de alin g here with a 
problem which ought to be considered mamly 
from the biological standpoint It may, how- 
ever, be assumed that a change in the nourish- 
ing property of the synovial fluid which has 
been brought about by the fracture, and, 
possibly the lowered resistance of the articular 
cartilage of elderl> individuals to such a 
change may partly account for the degenera- 
tion of the articular cartdage That the 
atrophy has, perhaps, nothing directly to do 
with the process seems quite clear from the 
fact that degeneration of the cartdage and 
consequently its invasion and replacement 
from the underlying marrow have not been 
encountered m other cases of markedly 
atrophic femoral head, as, m senile osteo- 
porosis In this connection, a short descnp- 
tion of the femoral head obtained from an 
individual at necropsy in whom the most 
striking feature w as a marked and generalized 
senile osteoporosis of the skeleton, may be 
enlightening 

In this case a woman, aged 79 >ears, for the last 
4 lears had been complaining of vague pains all 
over the body In addition she had had multiple 
spontaneous fractures of many of her long bones in 
of being bedndden Roentgenograms taken of 
ne bones of the extremities revealed multiple simple 
racturp and marked atrophy At necropsy , the 
emoral head was removed for study This was 
ound to be very markedly atrophic and showed no 
Stoss changes m the articular cartilage Microscopic 
showed an evtremely atrophic femoral 
r! ^ marked loss of the bony trabecula: in 

uamg d greater part of the stnp of bone at the 
j margin The articular cartilage ap- 

P ted intact in spite of the loss of much of the sub- 



fracture of the neck Note, a, necrotic part of thespongiosa, 
6, organized part of the necrotic spongiosa, c, mtact but 
partially degenerated articular cartilage, d, mvasion and 
replacement of the cartilage overly mg the organized 
spongiosa by the subchondral marrow , e, prohlerating cells 
of the deeper portion of the cartilage, /, a part of the 
hgamentum teres, g, Imcture surface 

chondral bone to which it was normally attached It 
showed a normal structure and revealed a normal 
staining reaction The cartilage cells were present 
throughout except for the presence of a few Weich- 
selbaum’s lacunae here and there in the superfiaal 
laver 

The assumption that the lowered resistance 
of the articular cartilage ot the hip joint of eld- 
erly individuals to the presumably altered 
nutritional property of the synovial flimd 
following the fracture might partly account 
for the degenerative change m it This was 
suggested by the case which is reported be- 
low 

The specimen was from a colored boy', 9 years of 
age, who had had complete and unreduced epiphys- 
eal separation of the upper end of the femur since he 
was barely 3 weeks old At operation, the upper 
temoral epiphysis was found almost free in the joint 
except tor its attachment with the hgamentum teres 
The articular cartdage was mtact and showed no 
gross changes On microscopic examination, the 
epiphyseal cartilage was found to be intact with well 
staimng cells A prolapse of the epiphy seal cartdage 
at Its center into the spongiosa of the epiphysis 
{Knorpdknatchen in the German) was seen This 
prolapsed piece of the epiphyseal cartdage showed 
normal staimng and apparently actively prohlerat- 
ing cells and revealed evidence of ossification about 
Its margm The articular carulage was mtact and of 
normal structure Its cells were present throughout 
and stained very w ell 
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In a senes of atrophic femoral heads and 
acetabula folloN\ing complete intracapsular 
fracture of the neck degenerative and 
prohferatne changes have been frequently 
noted in the articular cartilage Following the 
de^eneratne change a resorptive process 
uhich simulates that occurring in atrophic 
bone takes place in the articular cartila e It 
consists in the m\ asion of the cartilage by the 
underlying marrow starting at its supenot 
portion and gradually spreads along the 
lateral arcumference ivith absorption and re 
placement of the cartilage in its course and the 
subsequent formation of chondral marrow 
cavities The process however is observed 
only in the femoral head and acetabulum 
where the blood supply remains intact follow 
mg the fracture but fails to occur in the head 
which underwent necrosis due to vascular 
mlemiption The resorption may be brou ht 
about b> (a) the muUmudeated giant cells 
(osteoclastic resorption) (b) the connective 
tissue (fibroblastic resorption) (c) the blood 
vessels (vascular resorption) or a combination 
of these processes 

Follomng the degenerative change in the 
articular cartilage and its gradual resorption 
from the underlying marrow there occurs an 
acUv e formation of new h> aline cartilage both 
from the pannus that covers the joint surface 
of the articular cartilage and from the 
proliferation of some of the surviving cells 
generally those m the deeper layer of the 
articular cartilage The former process is 
limited in extent and may also be noted non 
and then on the articular surface of a ne 
erotic femoral bead The latter process how 
cvet may at times be so marked as to replace 
the whole thickness of the articular cartilage 
and thus leads to a partial or complete reform 
ation of the articular layer It is usually en 
countered starling about the chondral ^aces 
and only in ahve femoral head and acetabu 
lutn \ hich more than suggests the importance 
of the resorptne process m the subsequent 
prohferation of the old carula e cells Sub 
chondral marrow invasion of the articular 
cartilage has been noted before m some cases 
of atthnlis deformans and tabetic arlbrop 
athy In the present cases however the 


histological examination can not dcmoastiale 
any pathological conditions aside from tie 
osteoporosis subsequent to disuse The part 
played by the atrophy in the process can not 
be given really serious consideration since 
similar changes to thosewhich have been ub 
served can not be shown m senile osteoporosis 
nor can it be shown in disuse atrophy of the 
upper femoral epiphysis of 9 year dura 
tion 
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CLINICAL SURGERY 


FROM THE KRANKENHAUS W I EDEN 

THE HA.LBAN OPERATION FOR GENITAL PROL.APSEi 

WALTER MESTITZ, M D , Vien-na, Austria 

\baLstant lu the G> necological Dutiion of the Krankenhaus Wieden Prof J Halban 

A REVIEW of the anatoni> and etiology of against the positional stabihty of the pelvic 
genital prolapse (cystocele, rectocele, and organs This weak spot is at the geiutal hiatus 
prolapse of the uterus) seems essential be- where the muscular pelvic diaphragm of the pelvic 
fore an attempt is made to describe the technique floor is deficient 

of the Halban operation for the rehef of these The portion of this fascial sheath which covers 
conditions the floor of the bladder is united with that portion 

Halban and Tandler have shown that the fe- which covers the anterior vagmal wall Together 
male pelvic organs are held m their normal posi- they form a markedly thickened and powerful 
tions by the musculature of the pelvic floor and layer of fascia known as the fascia vesicovagmahs 
especially by the levator am muscles This mus- or vesicovaginal septum Similarly the fascia of 
cular pelvic diaphragm closes ofi the pelvic outlet the posterior vagmal wall mutes with that of the 
from below and serves to prevent a caudad dis- anterior rectal wall to form the fascia recto- 
placement of the pelvic gemtaha, due to the m- vagmalis or rectovaginal septum (Fig 5) 
fluence of mtra-abdormnal pressure In addition The uterine portion of the fascia endopelvma 
to this muscular apparatus which is the mam fac- also acts as a supportmg structure for the uterus 
tor m the maintenance of the physiological posi- It radiates outward from the uterus to the para- 
hon of the pelvic organs, there is a second very metnal tissues, becommg hypertrophied at its 
important structure which also serves as a means junction with the uterosacral hgaments poste- 
of organ fixation, namely the fascia endopelvma norly and laterally and with the vesico-uterme 
This fascia-hke connective tissue is a direct con- hgaments anteriorly These uterme hgaments 
linuation of the fascia endo-abdommahs It hnes are therefore strengthened by these portions of 
the entire true pelvis exactly as the fascna endo- the fascia endopelvma (Figs 6 and 7) 
abdommahs hnes the abdommal cavity and the An understandmg of the anatonucal relations 
fascia endothoracica the thoracic cavity This as descnbed will furmsh the explanation for the 
fabciaco\erstheuterus,vagma, bladder, and rec- development and consequently the repair of 
turn As It covers these structures it undergoes c>3tocele, rectocele, and prolapse of the uterus 
hypertrophy and thickenmg and is, therefore, Cystocele is the most common form of gemtal 
“lost developed at these pomts These visceral prolapse and results, m the vast majority of in- 
portions are known as the fascia viscerahs (Figs stances, from laceraUons of the supporting struc- 
2, 3, 4) The pelvic organs are thus covered by tures of the bladder These lacerations, mvolvmg 
a connecUve tissue stroma which acts as a sup- musculans, connective tissue, or both, are prac- 
port or scafioldmg structure which helps to mam- Ucally always due to the trauma of labor If one 
lain positional stabihty component of the pelvic floor has been damaged. 

The structure of this fascia is, to a large extent, its function can be earned on tor a varymg penod 
dependent upon its functional requirements For of time by the other component supportmg struc- 
ine most part, it is thin and dehcate but under- ture, provided these latter remam mtact Even- 
goes marked hypertrophy and hyperplasia m tually, however, the intact portions must weaken 
nose areas m which it functions as a true sup- Prolapse of the antenor vaginal wall and of the 
Portue structure Obviously then this fascia is bladder cannot result from even a complete or 
est developed in the weakest portion of the pel- third degree laceration of the permeum — evidence 
A door smee it is at this pomt that mtra- that the mtact fascia vesicovagmahs can and does 
doramal pressure can exert its greatest force maintain the antenor vaginal wall and bladder m 

>Traa:>Iated by KaJpb A. Rcis 
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their noroul positions This is cnie in spite ol the 
marked trauma to the le\aior am musaes 
Conversel} cjstocele de\el ps foUo mginjui> 
to the fascia e\en though the levator muscles e 
mam intact FinaU> as so frcquentfy happens 
both fasaa and musculature are damaged fotlon 
ng hich a c>stocele must of neccssit) de% 1 p 



Siitularl> rectocele results ( om laceratioos of 
the connect e tissue of the septum rectoiagmalis. 

Lactations f these same supporting str ctuies 
play an important r61e in the development of 
descensus a d prolapsus ute t la additi ho 
ever a second condition mu tbep ese t namel} 
that the uterus has come to he retro ersioo. 
The nonnall> anteflexed terus be omes pressed 
aga nst ih pelvic diaphragm by a y i cr»« “ 
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intra abdominal pressure This action obviously 
increases the normal anteflevion With the retro- 
lerted uterus the opposite results as loops of in- 
testmes are forced doisn into the vesico-uterine 
space by mcreased mtra-abdommal pressure The 
uterus can be forced doivnuard into the avis of 
the \agma only when the uterine avis parallels 
the \agmal avis Under this latter condition, 
intra abdommal pressure can force the uterus to 
descend and finally to prolapse through the geni- 
tal hiatus of the pelvic fascia (Figs 8 and g) 
Elongation of the cervLV is a very frequent 
accompaniment of uterine prolapse, due to pro- 
longed pressure on the prolapsed part Prolonged 
pressure on the cervix of a markedly anteverted 
uterus — especially follow mg a surgical correction 
of utenne displacement — may result m the de- 
velopment of a cervical elongation and so lead to 
the development of prolapse by long contmued 
pressure on the elongated portion (Fig lo) 

The Halban operation for gemtal prolapse is 
based on the anatormcal facts described The 
operation itself is made up of several important 
procedures First, reconstruction of the coimec- 
t"e tissue, fascia, and muscular supporting 
structures by reefing of the vesicovagmal fascia 
•or the relief of cystocele, of the rectovaginal sep- 
tum for the rehef of rectocele, and suture of the 
^vator am muscles when lacerated or separated 
Rehef of unnary mconUnence is, as w lU be show n 
later, secured by means of the same procedure 



vagma 


Second, the position of the uterus, when retro- 
verted, must be restored to normal This restora- 
tion of normal anteversion must include a preven- 
tion of the recurrence of the retroversion It has 
been found that this can best be accomplished by 
a “high vesical fixation” which obhterates the 
vesico-uterine space Interposiuon of bowel be- 
tween bladder and uterus is therefore no longer 
possible The mtestinal coils can fall mto the 
Douglas only if pressure can be everted on the 



Fig 7 Cross section ot the pehus at the lev el of the cer- 
vis uten. C h , Cervxv uten, F ep , fascia endopelvina 
panetal sheath, Fep'^isc, fascia endopelvina-VTsceral or 
subserous sheath, Lg utlat, lateral vesico-utenne liga- 
ment, P , pentoneum, R , rectum, and V , bladder 
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ted ch 9y th ( d wh (h t ns is t o- 
tedlcf tb tnicadd thu fDi 
fill) If the c ns t rted thisp ess ei rted 
g tthpotn llfthtru dthf in 
se th Final t Th t ni t tb 


poster or uterine ttall alone Such pressure must 
result in an increa ed and contin ed a teversioii 
An important step in the satisfactor> p oducUon 
of this ante ersonistheamputati n of the cervix 
TECHNIQUE 

The technique is as follon s The e is no spe 1 
pre-operati e preparation Decub tal ulcers a d 
marked oedema and suellmg of the po Uo re 
corrected by reposipon of the uterus and bed cst 
Ulcerations are rendered comparati clj stcnle by 


l ally ea th 1 I g ti d et U 

Id sc 

Fg M L d pro! pse I th tot tt f J II 
n toe I mpl tplpseftb tm ih a 
Igto-Th In gil wall h be p t th 
I t« by i -ulsella. 

F g Mod t gi I desc U d compi I 

z th SI th ant paal all tract 

FgjMdl gldsc Th 
pi H (F g ) d n tw d d I t lb 
t tch by tw It lly pla d IseU 

applicat ns of ti cturc of odi e It is n t nc c 
sary to a ait c mplete healing of the portio the 
actual cautery is used to correct any cen cal 
pathology pr ent 

The operaP n s usually pe formed u dcr ge 
eral anasthe a but can be ucce f H) car led 
out under local nfijtrat n The latter is used 
h efly for v, men of ad an ed years and is coin 
parat) ely s mple o 5 per cent solution of n ^ 
cam or 0 7 per cent soluUon f t tocai e is used 
Theseare njectedfirstintothepen cum po icror 
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14 iloderate vaginal descensus The antenor Fig 17 The vesicovaginal fascia has been separated 

Spal wall IS incised longitudinally troin the vaginal mucosa on the nght 

t j’S ^3 The vaginal flaps are dissected free from the Fig iS The vesicovagmal tascia is dissected free from 

uerljang fascia its attachment to the uterus 

separation of vagmal mucosa from under- Fig 19 Suture of the vesicovaginal lascia by purse- 
'«tfon bladder 13 contmued laterally by blunt dis- stnng sutures 

^ginal vault, and the retrocervical space and Other operative procedures, such as the remot al 
rea^ h parametna The latter are of polyps, dilatation and curettage, etc , are 

ante the lateral vaginal formces The always earned out before the prolapse operation 

nor vaginal wall rarely requires infiltration itself The actual operation must alunays begin 



"th bt^d hbephdp ddhkl ^ 4mp 


p I 11 (sc F g j) F f sc e- pnilu- > 
ginlTd dgb hltht Orj- 

th dh b Igtdsep lliTl 

p I t d t ns scly bel w th 1 1 f th 1 g I d * 


Uh an estimaU n of the length f th ute us The am nor \aginal all is p t o the stretch 
This IS most important If uterus s m re than bj t\ Isella placed ] st W n the ext W' 

8 centimeters lo g tbece vjxmust bea putated u ethraJ fcca dihea le or nicallpirg 
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Fig 26 Fig 27 

Fig 26 The amputation of the cenix has been com 
pleted 

Fig 27 FoUowmg cervical amputation a tnangular piece 
of poatenor \ agmal muco«a is remot ed 
Fig 28 The poatenor certncal Up is co\ ered o\ er with 
po tenor \ agmal mucosa foUowmg removal of the tnang- 
ularpieceof mucoaafFig 27) This permits of more marked 
poatenor displacement of the cervical stump into the recto- 
uterine space than without such resection 

if Ae prolapse is not a complete one and if 
the antenor vaginal wall cannot be brought for- 
ward readily (Fig 12), it is brought forward by 
two laterallj placed vulsella (Fig 13) A longi- 
tudinal incision, extending through the mucosa 
and underljang fascia, is then made on the ante- 
nor \aginal wall and exposes the bladder (Fig 
b lateral vulsella are now removed and 

the mucosa flaps dissected laterallj by sharp dis- 
section, thus separating the mucosa from the 
underljang fascia (Fig 15) After the cut edges 
ot mucosa and fascia have been separated b\ 
sharp dissection, the separation is continued later- 
as far as possible, by blunt dissection (Figs 
I 17) This blunt dissection must be earned 
aterallj to the levator muscles At this point 
mere is usually marked venous bleeding which, 
ow e\ er, can be controlled without difficidtj The 
ower end of the vesicovaginal fascia is now dis- 
^cted free from its uterme attachment (Fig 18) 
oUowing this step the bladder can be readily 
f’^nni the antenor wall of the cervix Bleed- 
which alw aj s results at this pomt from trauma 
0 the uifenor v esicle artery, must be controlled 
> ligature The fascia is next sutured by mter- 
Pted catgut stitches (Fig 19) If the cjstocele 


Fig 28 



Fig 29 Sagittal section of the pelvis foUowmg cerv ical 
amputation The oil de sac of Douglas has been obhterated 
and the cervacal stump can no longer be affected by mtra- 
abdonunal pressure Compare with Figure 10 

is a large one, then the fascial slack (Fig 20) is 
first taken up bj one or more pursestnng sutures 
(Fig 19) Enough interrupted sutures must be 
used to make a firm fascial sheath (Fig 20) It 
should be emphasized that the v esicov agmal fascia 
can be found and chssected free in everx instance 
For the rehef of accompan3mg incontinence 
two so called ‘ sphincter stitches” should be used 
Two transverse sutures are placed high at the 
junction ot the urethra and bladder so as to bnng 
the lateral connecUve tissue together m the nud- 
line The formation ot this transverse band pro- 
duces an angulation and kinki ng ot the urethra 
and functions as a sphincter muscle (Fig 21) 
Following resection and resuture of the fascial 
lajers, the cut edges of the vaginal wall are 
reumted with catgut in those instances in which 
V agmal descensus and c\ stocele occur alone The 




dead space between the esco ftnal fascia and 
the \agmal mucosa is aha>s obliterated b> n 
eluding the f mennthoe utu es hich reunite 
the latter 

When accompanied by descensus or prolaps s 
of the uterus it becomes absolut ly necessary to 
c rrcct the uterine ret o ersion by means of the 
h gh vesicofixat on In add t n the cervix 
must be amputated henever the ute us is rao 
than 8 centim tera m le gth This is performed 
as folio s The nlenor giual all is nosed 
lo g tudinaliy as desc bed a d Ui \esico agi al 
fascia sisolatd deN eloped and cut f ee from the 
cervnx The bl dder is f eed from its ccr i 1 
attachment and pushc 1 up d b> bfu t disse 
t n until the esico ulenne refl t n of the per 
toneum is reach d The cervix is then orcumci ed 
nd the excess ant nor aginal muc sa is resected 
by two inci ns h ch begin just belo tbe e 
temal urethral nh e and extend do n ard nd 
Iaterall> and enc rcle the cer\ to meet post n 
Tly (Figsg S3 and 4) The lateral and po te 
n rvaginalmucosaisd ssectedf eef omtheb dy 
of the cer\T b> blunt dissccti n The desce ding 
b anch of the utenne arterj on either s de is 
dissected f ee and ligated sep ratelj These lig 
turesmust nclude some cenical Uss e (Fig *5) 
The upper end f the exposed a tenor cervix 


gra pedbymeansof\uIsella taleielabovethat 
of the ligatures on the utenne arteries The eeni 
is then amputated b> straight sc ssocs at a leiel 
j St befo that of the utenne a ter} 1 git ts 
This should I a e a uterus less th n 8 cenumeters 
in length (Figs and 26) If the cul-de sac f 
Douglas s opened dunng the cervical amputat 0 
the pentoneal ca ly is closed ofl b> a run 1 1 
suture 

A tr ongula p cce of p sten r gi al m cosa 
the ape f whj h po nts upi a d 1 the m dl ne i 
e t rese led (F g *7) The ret oc rvical space s 
no deepened as much as p ss ble nd the po te- 
nor 1 p of the cer\ cal slump co ered 0 er as 
show in F gure 8 Cy th s mca s the cen cal 
stump IS d a n poster orI> 0 far nt the r iro 
rvical connecti e tis ue that 1 tra abd mii^ 
p essure can lo gcr exe t a y fl ence on the 
posteno cer\ cal wall (Fig 29) 

The ext step is the high i sic fixauon. 
The ve co-uterme reflect on of th pc ilo cum “ 
incised the terine corpus is br ught out through 
the incision and car cd down ard as far post 
norly as possible This latter step is 
m order t facihtate the gra ping f the bladaer 
pentoneum hich is bro ght ut lb ough 
vagina as far s poss ble It is cam^ out oj 
placing fore ps on the cut edges and xein S 
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Fis 33 Fig 34 35 

33 Schematic sagittal section of uterus and blad- exerted by intra-abdominal pressure produces its effect upon 
der The anterior surface of the uterus is sutured to the the posterior uterine wall, mcreasing normal ^tev ersion 
poitenor surface of the bladder This obUterates the Fig 34 Po:stenor coIporr^ph> Tj-pical Hegar resec- 
\ esico-utenne space The bowel can no longer enter this tion of postenor vaginal wall 
space and produce retroversion The downward pressure Fig 35 Postenor colporrhaph> , perineal suture 

downward traction This is followed by grasping suffices typical Hegar tnangular flap is re- 
al higher levels wnth other forceps which pull the sected (Fig 34) The cut edges of the vaginal 
bladder down still farther This process is repeated floor are reunited in the midline by a continuous 
seieral times until the bladder peritoneum has catgut stitch and the sLm of the permeum with 
been brought down as far as possible without mternipted silk sutures (Fig 35) 

undue stretchmg or tearmg (Fig 30) When a When rectocele is present a reconstruction ot 
pomt of defimte resistance is met, it will be found the postenor vagmal wall similar to the repair 
that the pomt of fixation of the bladder perito- descnbed for the antenor wall, must be done The 
neum has been reached This fixation pomt of the damaged rectovagmal septum must be strength- 
bladder must be reached and sutured to the ened exactly as the fascia vesicovagmahs was re- 
uterus Efl&cient results cannot be obtamed by enforced antenorly The postenor vagmal wall is 
anchormg any portion of the postenor bladder spht longitudmally from the high pomt of the 
pentoneum to the uterus This highest portion of rectocele to the apex of the resected tnangular 
the bladder pentoneum at the pomt of fixation is area The lateral cut edges of the vagmal wall are 
now sutured to the posterior surface of the fundus everted by vulsella traction The lasaa is dis- 
uten (Fig 31) Further sutures are placed as sected free from the under surface of the vagmal 
shown m Figure 32, so as to suture the deeper mucosal flap on either side This is often difficult 
portions of the peritoneal flap to the anterior as the septum is frequentlv thm and dehcate The 
uterine wall At the same time the uterus is rectocele space is obhterated by pursestrmg su- 
gradually replaced (Fig 32) Fmally the vesico- tures which imite the lateral portions of the fascia 
utenne reflexion of the pentoneum is closed, the m the midhne The excess portions of the vagmal 
\esico vagmal fascia is sutured as previously de- mucosa are resected and the colporrhaphy 13 com- 
scnbed, and, lastly, the vaginal mucosa flaps are pleted as previously descnbed 
reumted, both m the nudlme and over the cervical Lacerations of the levator am muscle or marked 
stump Figure 33 shows the end-result of the high separation of the pillars of this muscle must also 
'Csico fixation which has brought about the obht- be corrected Suture of the levator muscle is 
nr^on of the vesico-uterme space accomplished as follows The puborectal portions 

yP^^utive correction of the postenor vagmal of the levator muscle are isokted by blunt dis- 
au follows and is earned out m accordance with section They can be found laterally under the 
e pathology present For shght descensus of the vagmal mucosa flaps (Fig 36) They are drawn 
posterior vaginal wall, a postenor colporrhaphy toward the midhne by means of tissue forceps 




and united bv several interiuptcd calgul sulu cs 
(figs 37 3 ^ Theposteno \aguuh aUsare 
then treated as previous!) described Attheclose 
of the ope ation thevag na isalna>spacL d v uh 
gau e 

TI e twatir ent after operation s uno ually 
simple The vaginal gauze pact is removed after 
34 hour An enema or mild laxat e is given on 
the second daj Many omen require repealed 
calhele i atwn during the first (cw davs as the 
result of bladder manipulat on The penncal 
titches a e remo cd on the fifth da> On the 
seventh or igbth dav the patients are altoned 
out of bed given a dailv s tzbath an) mild ani 
eptic agnal do chcs to remove the discharg 
P oduccd bv tl e catgut The majo Jl) of i omen 
lea. e the hosj ital on the n nth da> a d ate per 
milled to es me normal acliv li s after the third 
eeJ> Co ius i f rb Jden fo at least 6 cei 


equalled by aoj other techn que This m ih d 
presents many distinct advantages lech call 
t IS extremel) s mple phvs logicallv the norr 1 
functions of the nvol ed organs are in ro a> 
disturbed Th s is t ue not only for menstrustion 
but also a d e peciall) for p egciatic) Ubo and 
the puerpenum A large se les of patie t$ hate 
no« been carr ed through p egnanc) labor and 
the puc penum th ut the development ol any 
pa(noiog) or djsloc a asenbabfe to the operation 
This operation s a ad ble for omen of a > 
age since it ca be ca ned out th comp rut 
ea e under local anisthe a ItviUreie cv ; 
tjpe and fo m of p ofapse irre pccCi e f « 
e cn the largest a d most complete tipe 01 
procidentia > eldmg exceffc t end esuJts F na!!} 
t g \e equally good results m tho c m ta ccs m 
bchlh uterus ha be n previou ly remo cd 
is rem d at the t me of perat o VII of tn ^ 
advantages must l nd to make this mftho'l the 
uni enal one for the operat ve l oatm nl of g n 


ADVANTAGES / _ „ . , , 

Nr — Th li t 1 ct Img th 

The techn que des nbed hich built up on been it t m lUtbi op t T 
the kno V ledge of anat m cal relat on nd llw C ^ F i ^ * 

eti log cal fa tors of genital p olap«e is lU lificd h i / m Niit 

from ever) angle The end result must be d | op u i hie B 1 d\ 
scribed as unusual!) satisfa to > and c^not be Sch be g 9J 
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FROM THE LINCOLN- GE^ER.^L HOSPIT IL 

OSTEO^MYELITIS AND COMPOUND FRACTURES OF THE PELVIS 

Specul Technical Methods to Be EiiPLOitED in Treatjient 
H \\TjSrNETT ORR, M D , F A C S , Lincoln, Xebih.sk.v 


O STEOMYELITIS and compound fractures 
of the pelvis present certain difficulties in 
the i\av of satisfactor\ surgical drainage, 
control of the injured and inflamed parts, securing 
healing of chschargmg sinuses, and prevention of 
deformitj and disability 

Some years ago the ivriter found himself 
challenged by two particular problems in dealing 
with such cases In the first case a young w oman 
had fallen from a bus in Chicago and was success- 
fully treated there for a depressed fracture of the 
skull Upon gettmg out of bed she w as found to 
have a bad limp on the opposite side from her 
head mjuiy' This w as erroneously attributed to 
her cramal injury Upon e\airunation I tound 
that she had had a pehnc fracture which had 
healed m bad position By forcible mampulation 
and fixation in the manner I shall descnbe the 
deformity was partially corrected and her limp 
improved 

The second patient w as seen by' me some time 
after her accident with an extreme deformity 
following a pelvic fracture She came, however, 
not for suggestions about her own deformity and 
disability , but for the treatment of a three year 
old child with spastic paraplegia (Little’s disease), 
possibly the result of injury at birth caused by the 
bony deformity of the mother’s birth canal Such 
cases and experiences occur in the practice of al- 
most every' physician and surgeon They should 
certainly lead us to ask how such deformities and 
disabilities may be prevented 
In a considerable number of pelvic fractures the 
patient arnves at the hospital m a condition of 
shock This condition is commonly an excuse tor 
doing nothing to the fracture until it can be deter- 
mined what are to be the effects of his severe in- 
jurv upon the patient’s general condition This 
may', and often does, involve a delay of several 
oays during which shock is unduly prolonged and 
other infectious or intrapelvic complications arise 
If shock IS prolonged, and if there are severe bony' 
injuries with poor control of the patient and the 
iracture, it must be obvious that the restless 
patient and the uncontrolled tracture fragments 
greatlv increase the danger and seventy of such 

Complications 


WTien there are wounds commumcating with 
the bone these w ounds are usually giv en attenuon 
even though the fracture, as such, may be chs- 
regarded The vvnter desires to call attention to 
the fact that there is no need for delaying treat- 
ment ot the tracture, smce doing so, contrary to 
general opimon, tends to prolong shock and to 
afford the opportumty for further damage by bone 
fra«ment3 that have not been placed m proper 
position or immobihzed An extensiv'e experience 
wTth the water’s method in treating compound 
fractures and other infected wounds has demon- 
strated that such conventional treatment of 
wounds as sutunng, rubber tube dramage, and 
frequent dressings, is inadequate if not actually 
inappropriate treatment for such conditions 
An article by Bacon seems to reflect the attitude 
toward these cases of a considerable number ot 
surgeons, especiallv those who are dealing 
laborers injured in the industries He says We 
have learned to dispense ^ith the plaster cast It 
does not assist in the mamtenance of position even 
if partial reduction is accomphshed ” He does 
advise agamst the adhesiv e plaster swathe, as we 
do also, on the ground that it aggravates displace- 
ment of fragments and deformity Lockwood 
says that the treatment of mtrapelvic complica- 
tions IS operative He apparently ignores the 
fracture Both Bacon and Lockwood seem to lose 
sight ot the obvious tact that mtrapelvic as vv ell as 
other later complications may be avoided by early 
reduction of the tracture and efficient immobiliza- 
tion which, after all, may be attained (see report 
ot Case I and Fig i, A and B) 

Bacon summanzes his treatment as follows 
Avoid all mampulations Place patient m bed in 
the position most favorable tor comlort, let 
patient alone, m 3 weeks begm passive move- 
ment, massage, and faradic current But his 31 
patients show rather unsatistactorv end-results 
(Table I) 

Sev'er reported 51 cases He desenbes the 
majonty ot his cases as hav'ing been treated m bed 
or m Bradford frame with a swathe Plaster of 
Pans and traction seem not to hav'e been em- 
ployed except in I or 2 cases The results in his 
cases are shown m Table H 
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Se er gi es a descnpu d of the method em 
plo>edbyPutU n acetabular fracture dislocation 
n t\bich a sort f fixed tract on is emplo>cd Futii 
dn\ es a pm into the great t ochanter m a line ith 
the shaft of the femur then applies a cast and 
using the cast as a base for a metal loop r spring 
maLes a pull upon the p n in I ne \ itf the i eck of 
the femui so s to i ull the head out through the 
fracture opening This is about as Whitman (17) 
hasdone ththegr attrochant rasalexer anl 
as the nntcr dees b> icetong traction and ab 
ducti n (see Fig 6 A and B) It s necessary that 
such traction be mainta ned 
The plaster of Par s de ce shown by McNealy 
and Willems rons sting of 3 double sp ca e lend 
ngf mi stab x e the crest of the hum do nto 
just aboxe the knee s in.dcqu. te to mmoblize 
the fractu c area to reliexe mu ular spa m and 
pain or to perm t attendants to turn or mo e the 
pat ent comfortabl) Mor xer il seems absurd 
to allox the extremity attached by h p 1 gamenls 
to the fragments i a hactxiTed pel » to be 
mox ng b) knee flexion and by the rotat n caused 
bv a f ee and I sti g leg from the hip o In c 
lown But e en an mad quate plaster of Pan 
ca t SI per or t the unaid d eight a d pulley 

TABLE I — RESULTS IN DR bACON S TllIRTt 
ONE CASES 

.r. 

Cood 4 4S 

Poo '* 

L (tth d ( t ill J isUfti 1 

Ded ' 

Unluvo ' 


tr ction and lateral pull dev ces still commonlj 
ad ocated in the 1 icrature (Palmer Cotto 
W Ison nd Cochran and others) In the 3 caves 
reported by I alme for example all had some 
bmp as i disability 

It IS not enough 10 saxe the 1 es of these 
patients Caldwell v>h descrileshi treatme t 
X Ith sandbag Buck s extensi n and ueirpsto 
reduce fragments through the xag a or the 
rectum (a mt de of attack x hich se ros inade- 
quate) says In i omen bo expect l be^r 
children the deform ty must be corrected if it is 
humanly possible to do so It has been ut ob- 
servation that for such se ere 1 junes as these 
appear to be the moiiaUty rate isxe ) lo Be 
must devote oursel ts more assiduously to the 
pre enUon f 1 mp and disability n any c n 
diti ns of this orl and n omen e peciaJIy w 
the prot cUon of potent al mothe s against de- 
fo m lies of tV e pels c bi th can I 

Our entasm of prevail ng methods proceed 
from the premise that ti tment should seek W 

TABLE JI — RESULTS LJ DR SEVER S FIFTX 
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Fig 2 Duection of traction during application of nrst part of cast 
Fig j First part of cast hnished Traction plaster turned back and locked in the 
cast Foot in position for application of final portion of the cast 


establish (a) restoration of the damaged parts to 
their proper anatomical relationships, (b) rest, as 
Ae most important therapeutic measure, and, 
(c) in the presence of infection, adequate drainage 
inth protecbon of the wound against new or 
further infecbon The older procedures seem to 
neglect the fracture m order to treat the wound, 
or to deal with intrapehnc complications, or to 
await spontaneous recovery from shock Or they 
effect what seems to be a compromise, allowing 
tor some w ound treatment and partial immobdiza- 
tion of the fractured parts Or else, having the 
right objectives, they fall short in the mechamcs 
01 making them effective 

The techmque emploj ed by the writer has in- 
\olved an entirely different approach to the 
patient with a compound pelvic fracture If the 
patient is m shock and especially if there is an 
intrapehnc or peritoneal injury, it is considered 
at the first indication is to restore the injured 
parts, both bony and soft parts, to as nearly nor- 
‘^^‘^^rmship as possible That is to say, along 
^ whatever wound or mtrapelvic surgical 
reatment is necessary, an effort is made at once 
° fracture and to immobilize all of the 

jured parts in the best relationship obtainable 
finaploying hammocks and binders or 
esive strapping about the pelvis as has been 
s omarj , it is the practice of the writer to place 
® upon a fracture table and by makmg 

to^b ^°"sr extremities and their attachments 
tin * P® perform such traction and mampula- 
th essential to restore the extremities, 

trunk to correct relationship to 
other (Figs 2, 3, 4, and 5) This usually has 
effect of ‘ setting” the fracture at once A 
[q amount of abduction and traction of the 
lum^ ^’^hemities and support imder the sacrum or 
thp vf sp'ne when necessary will usually restore 
badl persons of the pelvis no matter how 
nt ^ ractured and displaced, to a near semblance 

normal relaUonship 


It a reduction of the fracture can be earned out 
soon after the injurv it will often be found that 
shock will be prexented or that the patient will 
come out of shock on the operatmg table before 
anj'thing turther is done This is for the reason 
that all of the parts, including the nerx^es, blood 
vessels, and other structures as well as the bonx 
parts, are restored to normal position, and nerve 
impulses and circulation begin to function at once 
m a more nearlj normal manner 
Of great importance is the maintenance of cor- 
rect length bj a pull upon the foot Hence, ad- 
hesive plaster, icetongs, or pins xx hich are to hs. the 
extremities (and the pelxns indirectly), by inclu- 
sion in the cast, are all held in exact position dur- 
mg the apphcation and setting of the plaster-of- 
Pans bandages (Figs 2, 3, 4, and 5) VTcn any or 
all of these dexnces have been secured in the cast, 
the foot bandages max be released and the teet m- 
cluded (see Figs 2 and 3) In this w aj the traction 
IS truly “fixed traction” — begun on the fracture 
table and contmued in the cast — and there is no 
pull or pressure later on the dorsum of the foot or 
upon the heel in the back Vhen it is desired to 
obtain additional secuntx agamst muscle spasm in 
the loxver trunk, hips, or thighs, heavx weights 
ma> be hung upon the crossbar ot the cast with 
the foot ot the bed raised WTien applied in the 
manner described abov e, the cast cannot slip down 
against the foot (Fig 5) 

If there is a large open wound it is treated bj 
the author’s method of debndement, petrolatum 
pack, and closed cast so that there is no occasion 
for frequent dressings, windows in the cast, or dis- 
turbance of the wound or the position ot the 
patient This is true also when there is an old 
osteomj ehtis In all such cases special attention 
must be paid to determming the exact location ot 
the mtected area and to the proxnsion of adequate 
drainage Qmte often an abscess caxntj or even a 
sequestrum may he on the inner side of the pelvis 
between a thickened ilium and the peritoneum 
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Reccnll> I had such a case ilh ihe abscess with petrolatum gauze co\e ed b> a firm gauze 
cavity occupying at least one th rd of the enU e pad 

inner surface of the iliutn In this case a large 4 O e the large firm gauze pad and iih t 
sec^uesCrum lay at the most dependent portion of havmgmovedth patient e ther dun g the per 
the cavil> and from there a s nua extended do vn non or after a double plaster of Pan p ca cast 
1 ard to d am on the uier surface of the thgh aspulon MoIesCin adhesive iracuo trapslhe 
belo the great trochanter In th s case (as I con full le th of b th legs w e pulled d «n and 
5 der necessa y m such cases) about ne third f turned back at the ankles to the cast as it i as 
the ilium from the crest do n a d (Fig 7) was pul on (Figs 2 and 3) This method gi cs lised 
remo ed so that the Trbcle bony roof of tbea^ess traction n the cast and c ntrols rotatio of (he 
ca it> was taken oS the wound treated by the legs as ell ltd s away entirely nth muscle 
Orr method and rapid improvement resulted spasm and loss of position fter ope au n In 
The sinus d oining do nward through the thigh f actu es icel gsintheco d>lesofthefcmurae 
as healed at the first dressing and the large used or n the malleoli or pi s thr gh the bo } 
wound 0 er the ilium pract c Uy healed at the parts fnecessar> 

second dressing For those unfamiliar with the $ F nall^ no d cssing as done 1 this case 
method the exact technque empIo}ed in this u til th sixth eek The second dress g as 
case hich is essenUallj the same in all cases of done at the fifteenth \ eek The patient as 
0 te mjel tis rega dlcss of pathology o type f pract call> healed and his gene al c nd to had 
nfe tion is d scribed impr ed ery g eatl> 

The pal ent v as placed upon the traction The p stoperat e ca e f such a pat c t be 

table V ilh mode ate forcible l actio and ab comes tremely mple He can be mo cd nt 

ducti n to c rrect the c ntraclure d f rm (y an> pos i on nth side r n the /ace a da / f 

hich was present The sk n as p epared v itn que ll) as desired and ihi v thout d sturb ng 

tin tureof odinc theinjuredpa t th ound rthepaue t inan> 

2 Ininc n asmadefrom bout them ddfe man r Uiheea su g calcomp! caO ns alnf 
of the c est of the I um f ad and d nward abdomen suffici nt p tio of the ewt ma> M 
Then all the soft stru tures eret neddwnand remo ed to expose j area ion hchasurgica 


back until the sinus opening ntoand tb ugh the 
hum were posed t plor t n o er th crest 
a d d wn over the nne surf c of the 1 um re 
ealed the e lent f the abs s ca it> d the 
sequestr m \ large ction of the il ro as no 
cut out fr m the crest do n a d and the ca ntv 

e po'^d (F g 7) . , 

3 Nov the entire ca it> as gently ped out 
th iodine a d alcohol and packed v id 1> open 


pr ced re may be necc sa > 

Surgical explorat o f the p 1 s e ih r s n 1 
pub c^Iy r penn allj ma> b d nc ith 1*“®^ 
fac ht> and v th m ch gre te safet> nd c ml i 
fo th patic I if he 1 a ell c e t piasf r ‘ 
Pans cast Ills or mn on that mmob Iimuoo 
sh uld al ajs be co tin ed e n u der su a 
c mstan esi asmuchasth sejatjcntsha ew 
f und to est belt r t rcco er fr m shock ana lo 
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Fig 6 and B Tracings from X ray films show effect of the abduction traction manipulation upon a 12 weeks old 
central fracture dislocation of the head of the femur and the pelt is The patient made a good recot erj 


improve more rapidlj if they are thus protected 
against irntatne motion, muscle spasm, and 
disturbances of the injured parts 

Y'e have so frequently been called upon to de- 
fend the surgical wisdom of these procedures that 
we like to hark back to fundamentals in discussing 
them Far from being radical or unsound, they 
appear to us to follow the oldest of surgical 
precedents The whole program of treatment is 
directed toward first restonng the injured organ- 
ism to normal anatomical and physiological re- 
lationships, and then providing a regimen which, 
on the one hand, provides a mavimum of rest and 
comfort during the healing process, and, on the 
other hand, offers protection agamst further com- 
plications or disturbances and a mimmum inter- 
ference with the innate restorative powers of the 
body 

In a consecuti\ e senes of fracture of the pelvis 
m the practice of m\ associate Dr Thomson and 
myself, and in w hich the methods descnbed ha\ e 
been regularly employed, we have obtained the 
results shown in Table III Three selected cases 
are given to illustrate methods and end-results 

C\sE I H \ T , male aged 28 >ears ^vas injured on 
^eptember 2, 1931, in an automobile accident He was 
brought to the hospital b> aeroplane on the third da> and 
tound to ha\e a \ery severe deformity of the peUis 
The upward displacement of the left ilium on the sacrum 
one of the serious elements m the deformity (Fig i, -V 
2nd B, compare with Fig 8) Vt the tune of entering the 
boapital the man w as still in shock and delinous There had 
been some vomiting and intra abdominal disturbance Hu. 
general condition was so poor that an accurate diagnosis ot 
bia condition could hardly be made He wa^ placed at once 
Upon the operating table and with strong traction and 
ubduction the parts were brought mto nearl> normal re- 
lationship Iwo weeks later, because of the fact that the 


left ilium was still somewhat high with reference to the 
peK is, additional traction was made upon the lett lower ex- 
tremity which had been included m the cast with moleakm 
adhesive traction fixed m the piaster FoUovnng this 
second manipulation the poaition w as aashownm Figure x, 
B He made excellent progress and left the hospital at the 
end of 8 weeks He was walking well at the end of 10 weeks 
and has continued to improv e so that at the present time he 
Is almost normal This patient was a striking lUustration 



^*0 7 / Topical bone window to be made m the ilmm m 
m which there h;u been compound fracture or oateo 
wkll formation on the inner aide of the 

peU la //, Typical bone wmdou tor acute oateomv elitia at 
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left the hospital During the third rveek she had an mter- 
eslmg and “^et ere complication — a phlebitis invoh mg the 
left shoulder and arm This iv as the only ettrermty we had 
not immobilized up to this tune Upon the onset of the 
phlebitis the left arm down to the hand was also mcluded 
m the cast The phlebitis subsided in the course of a few 
da)s and gave no further trouble The clavicles healed m 
good po ition without deformity or disability The nght 
humems was slow m heahng, but is now solidly united, the 
only dimbihty remaimng is a lumtation of extension of the 
elbow, which she can extend to withm 20 or 25 degrees of 
nonnal The compound fracture of the pelvis was soundly 
healed in 8 to 10 weeks with no remaimng disabdity or de 
foraiity whatev er although there is a moderate defect at the 
point where some of the bone fragments had to be remov ed 
and there is a fairly large scar 
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1 RIM\R\ BENICN TUMORS 01 THF URETLR 

RF\1 >« of LmR\TUKEASDRErORTOF V CASt 
M M MLIICOW MJ> II \ M 1 > N \ 


P RIMARY bengnneopla m of the ureter is a 
rarelesi n vhichisnoteasilv nor frequently 
diagnosed chnicaUj Recently suchacondi 
li n\ as found in a patient of D Geo geW Tsh 
and ope at duj onby himintheSquier Urolo ical 
C! me Hvs symptom s ere due to large calculi 
% h ch obstructed the low r left ureter and caused 
ap>o ephiosis \V e feel that the lesion is of suffi 
cient ar ty and interest to justify a report of il 
and a e icw of the literature 
Primary nc plasms of the u cter are divided 
1 to bengn and malignant groups of vhich the 
forme are less commonly observed Excellent 
reports a d re news of primary ureteral malignan 
les have recently been made by Kretsenme 
Playe Rou selot a d Lamon and others The 
case here repotted is microscop cally ben gn s 
only this group will be consdered Revnevs of 
b n g tumors primary m the ureie hav bee 
made by ^p ess Culver and Aschner Roussetot 
and Lamon epo ted 59 cases of mabg ant pn 
mary ureteral tumors id 929 In 1922 Aschner 
asabletoc Uecto lystcasesofbengnpnmary 
ureteral tumors one of bicb (Rayer s) we vith 
RousselotandLamo belevetobemaignant 
The case here repo ted is that of a 27 year old 
Ir sh Amc ican vho as admitted to the Squier 
UrologcalCli ic(No 273 65) Oct ber 7 930 
and discha ged November 0 1930 
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^ fy^logram showing a normal right kidney and 
enlarged left kidney with calculi m the lower calyces 
e two large calculi are e\ ident m the left peU is 


Fig 2 Film 15 minutes after mjection of uroselectan 
showing kidnejs, pelves and upper ureters The bladder 
partl> Idled and two pelvic calculi are seen outside of it 


^ small amount in the left ureter, thus 
wng that the left kidney pelvis did eventually empty 
tinn senes furnished much valuable informa 

confirmed the pyelographic findings of an 
nf ti,^^. normal nght kidney and ureter The location 
he "’’oC, low, left calcuh was defimtely shown to 

i^ii ^ ureter and not m the bladder The pro- 
rnnfl dilatation of the left caljces, pelvis, and ureter 
thesr" t suspicion of irreparable damage Fmally, 
striio?'' ureteropelv 1C junction was demon- 
sidp K bince a p>elogram could not be done on the left 
no obstructing calculi these findings were 

wprso ^ means of intravenous urography They 
"'^^ ^“fficicntmdication lor surgery 

left no ' 93 °, 5 days after admission a complete 

Fish '^‘^^^^'^^ctomy was performed b> Dr George \\ 
reml n operative diagnosis was left ureteral and 

A lofi I PJ^ophrosis, and left hjdro ureter 

and It *'^cnbar incision was made, the kidne> exposed. 
Its dist^ Isolated and freed down to the calculi m 
cilculi^rni ureter was clamped above these large 


calcuh 


cut across, and the calcuh extracted With the 


and ureter was then tied as low as possible 

delivpro,i^'"’^j° ^.'•uuip was cut off The kidne> was then 
ci^arett pedicle clamped, cut and tied Two 

the nnif I '^cre placed to the ureteral stump, and 
lajer closed b> separate suture of each muscle 

"as'iinp*^ superficial infection the conv alescence 

theelevp^K 1 sutures and drams were all out by 

'‘ovemb^^” patient was discharged home on 

small *1°’ nineteenth postoperative day, wnth a 

""“I. granulatmg wound 


The pathologist gave us a detailed description of the 
specimen (No 915) of which Figure 6 is a pen and ink 
drawnng Macroscopic The specimen consists of a rather 
large congested kidney wath adherent fatty capsule The 
kidney weighs 275 grams and measures 14 by 9 by 6 centi- 
meters The pelvis is dilated and an mcrease in the pen- 
pelvic fat is noted Thirteen centimeters of ureter are 
present Near the ureteropelv ic junction, a marked narrow- 
ing Is seen, while below it the ureter gradually becomes 
fusiform and at its distal end is distmctly dilated The 
ureter is cut lengthwise, and the distal circumference is 
found to measure 3 centimeters, while at the stricture the 
circumference is only o 75 centimeter Hanging down- 
ward from the stenosed area m the lumen of the channel 
Is a pedunculated and elongated wormy mass, measuring 
4 centuneters in length The tumor is narrowest at its 
ongin where it measures o 2 centimeter, and widest near 
Its distal end where it measures o 7 centimeter across 
Immediately above the stncture, and completing the clo- 
sure of the channel is a small calciilus Abov e is the dilated 
pelvis of the kidney from which uime under tension burst 
forth when opened The mucosa is congested and the seat 
of multiple petechial hremorrhages The kidney was opened 
m retrograde fashion from the pelvis, and revealed dilated 
calyces some of which contained calcuh In one there 
were five small stones floating in a brownish, grayash pus 
and m another there were two calcuh The cortex or the 
kidney is narrow Two large, gray, somewhat faceted 
calculi, said to have come trom the distal end ol the ureter 
are present They each measure 2 o by 2 o by i 3 centi- 
meters and each weighs about 5 o grams 
Microscopic SecUons made of the distal portion ol the 
tumor reveal that it is made up almost entirely 01 fibrous 
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This case presented several ather unusual 
features One does not often encounter such lai^ 
ureteral calculi as \ e e re ealed by the \ ra> and 
found at ope auon They measured j 0 by 2 o by 
I s cenltmete sad becau e of their size shape 


I color and faceted surfaces resembled gall stones 
more closely than ureteral calculi These calculi 
must have been m the lowe ureter for itk a 
very lo g tune or else have had a recent -ert 
rapid tnc ease m sue The finn Id stricture ol 
the upper u eter was so narrow t prohib ted the 
passage of a calculus the sue f a small pea wh h 
was found resting above it 
The marked dilatation of the ureter for its en 
tire length is certainly n t common hile the 
stricture at ts upper end 1 ith a calculus caught 
above and a polyp suspended belo v add to ts 
unusiulness Fhepyonephro isa d the numerous 
renal calculi p bably result d from the obstruc 
tion 

The p esc ce of tie polyp was not su peeled 
until the ureter was opened by the pathol g t 
The uroselectan a d plain \ ay films ere re- 
viewed but no shade IS were detected hichraght 
have su^e ted the p esence of the polyp The 
marked dilatation of the urete the inabil ty to 
passacalhete beyond the larg obstruct ng cal 
cull and the absence of any bxmatucia 0 Id 
make a diagnosis of this conation very unlikely 
At operation the stricture and calculus abo\t t 
but not the soft polyp e e fell 
The prese te of the sir ct c polyp a d cal 
cull leads one to peculate as to which was the 
primary euological factor A logical e pla auon 
seems to be that one or more wculi set p an 
tnitaUcm of the mucosa of the uiel r at 0 e (the 
points V he e It IS normally na owed iheuteteto- 
pclvic juncl n This nitial imtauoa v as appar 
tly suiBa 1 1 produce the esulung stricture 
The polyp v hich microscopically resembles scar 
tissue may ell be simply a local ove gr wth of 
the stricture esulti g from tl e constant stimula 
t on of an ov ly mg calculu The large calcul n 
the lower uiel probably jassed thro gh the 
strKture and down the ur ter ben they re 
much smaller beca se their la ge deeply fa etto 
surfaces md cate ntimate contact for a con der 
able part of their development We egaru the 
early caicub as the p imacy offend r 
TheUbuIateddaU(TabIeI)is fthe ciwrtcd 
cases f prim ry be ign urete al tumors hicn 
e ha e been bic lo find aft r a caref I e ew ol 
Ihebieralure Most f the d agnoscs ar based on 
a microscopic report though some of the arU r 
o es art dependent on a gross eaam nal n on y 
We have included 5 of the 7 cases r | orted By 
Culver 92 and an addil onal 6 1 om \scbner s 
port of the folio mg yea Wehaeecmded 
Rayers case which was undo bt dh ca cinoiM 
b^use of the extensive metastases r oes^w» 
and Jona s which was reported as a epithel oma- 




Fig 4 Film taken 75 minutes after injection of uroselec 
tun shonmg the nght pelvis nearly empty The left 
pelvia and ureter ha\e not emptied because of the ob 
structing calcuh 


Fig 5 Film taken 6 hours after injection showing both 
kidne>s, the psoas muscles, and the left renal and ureteral 
calcuU The left lower ureter shows a small amount of d>e 
but the left peKis is empty 


To this number t\e have added 7, those of Takha- 
shi, Hue, Beer, KJemschimdt, Walker, Loeffler, 
I'lajer, and the one here reported 
Though the group is small and the lesion is 
tare, a statistical study proves interestmg The 
age of the patients at the time of diagnosis m the 
25 c^es in which age is mentioned, varies from 24 
? 78 years, with an average of 51 years It is, 
, a disease occurrmg past middle age Of 

a 27 cases in which sex is mentioned, ii are fe- 
roales and 16 males The lesion occurred g times 
on the left and 15 times on the right and is not 
m 5 cases In 14 cases the tumor was 
m the low er ureter, m 9 cases m the upper ureter, 
'n 4 cases m both locations, and m 2 cases not 

oesignated 

The longest duration of symptoms was 10 
joars, the shortest i day, with an average of 2 
>aars and 10 months Hsematuria was noticed by 
nl palpated mu, and pain was com- 

P ained of by 10 cases A .11 three complaints were 

3 patients and 2 complamts b> 9 

SYilPTOMS AND DIAGNOSIS 

outstandmg and almost the only 
) ptoms of ureteral tumor are pain, hasmatuna. 


and a palpably enlarged kidney None of these, 
however, is m the least pathognomonic 

The haematuria is usually interimttent, often 
profuse, and frequently can be elicited by trauma 
from a ureteral catheter The blood is intimately 
mixed with the urme, but worm-hke clots, w inch 
are casts of the ureter, may be passed Hofmann’s 
patient died from haemorrhage from a bean-sized 
ureteral tumor 

The pam which is complamed of may be of tw 0 
types The passage of small clots gives an acute 
colic simulatmg that caused by small calcuh, and 
IS present only durmg or immediately follow mg a 
penod of bleedmg The constant, full, heavy, dull 
aching in the costovertebral angle is the pam caused 
by the progressive hydronephrosis The severe, 
constant, penetratmg pain of an mfiltrating car- 
cinoma IS not encountered m these bemgn lesions 

Though Qmnby reported a case of a malignant 
ureteral tumor which could be palpated abdomi- 
nally at the pelvic brun, we find no record of a 
benign tumor which could be so felt The palpable 
tumor which is made out is mvanably a hydro- 
nephrotic kidney 

The diagnosis of any ureteral tumor is a diffi- 
cult task In their senes of 50 mahgnant ureteral 
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tumors Kousse] t and Lamon fou d that 8 per 
ent were u ported rdcttmtel> diag be/ re 
operation In th ser s of 8 cases 36 per c nt 
terediagno edleloreop ration Tb «crg>rtsent. 
the 8 ca e seen a d operated upo by He esco 
Albarran Alack nr th Marion Bee Hue 
Afaye and Kle s hm dt and the ases f Le 
DentuandC I\e upon whom the} [le /ormel the 
econd op at 0 In o of ih c scs the tumor 
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a ureteral or renal calculus which can usually be 
ruled out or confirmed by careful X-ray pictures 
ivith opaque catheters in the ureters If one can 
eliminate traumatic mjury of the kidney and renal 
infarction, very few causes of unilateral hsema- 
tuna remain except tuberculosis and neoplasms 
u filch often present diagnostic problems Careful 
p^elograms and laboratory examination of urine 
specimens are of real benefit in differentiatmg 
them If, after elinunatmg these possibihties, one 
still obtams bloody urme from one ureter, espe- 
aally after meetmg or passmg an obstruction with 
a catheter, he may fairly suspect a ureteral neo- 
plasm Beer made the diagnosis in his case by 
producing hrematuna each tune a catheter met an 
obstruction 7 centimeters from the ureteral ori- 
fice Culver’s patient had had a nephrectomy by 
another surgeon but the hcematuria persisted and 
could be produced similarly from an obstruction 
23 centimeters up the ureter Hue likewise pro- 
duced hsmaturia but was able to pass a catheter 
be3ond the obstruction mto the kidnej' pelvis 
from which clear urme flowed, thus ehnunating 
the likelihood of a tumor of the kidney Klem- 
schmidt, however, obtamed bloody urme from the 
kidney pelvis after passmg an obstruction 8 centi- 
meters up the ureter A unil ateral haematuria per- 
sistmg after nephrectomy, as it did m 4 of these 
cases, strongly mdicates the presence of a ureteral 
tumor 

Pam is a much less frequent symptom and is 
complamed of m only 41 per cent of the cases m 
which S3 mptoms are reported The pain is never 
caused by the tumor itself but is the s3Tnptom of 
some secondary manifestation The most common 
discomfort is the dull, lumbar ache resultmg from 
the hydronephrosis which develops as the tumor 
occludes the ureter Rarely an acute cohe is com- 
plamed of and IS probably due to passage of clots, 
or rarely, a co-e\istent calculus, down the ureter 

Upon physical evammation, a palpable tumor 
niass was found on the affected side m 46 per cent 
of the cases mentiomng symptoms \'ften oper- 
ated upon, the enlargement was always found to 
he a hydronephrosis From our cases, one ob- 
serves that pam and tumor do not lend much aid 
m diagnosis 

Cystoscopicaliy, ureteral tumors may be sus- 
pected because of a unilateral haematuria, or may 
be defimtely diagnosed if observed protrudmg 
jrom the ureteral orifice Secondary implants of 
bladder tumors and tumors of the kidney pelvis 
ere frequently seen at or withm the ureteral 
®eatus, but it is uncommon to see a pedunculated 
benign tumor protrudmg through the orifice Six 
of the cases in tlus series were so diagnosed, 
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Heresco, Mackenroth, Manon, Albanian, and 
Mayer diagnosed theirs before operation and Le 
Dentu his after the primary nephrotomy 

Roentgenological diagnosis of a bemgn tumor is 
rare because there is seldom any inegular shadow 
caused by a constriction of the ureter or protru- 
sion of the tumor as m the mahgnant lesions 
Culver found that the iodide went beyond the 
obstruction which his catheter met, and showed a 
protrusion from the ureteral wall Loefifier made a 
ureterogram of the pathological specimen in his 
case and was able to demonstrate a fillin g defect 
which he beheved could have been showm before 
operation How ever, the tumor is usually so small 
that It causes no irregularity of the opaque media 
m those cases m which a pyelogram can be done 
CondiUons to he differenUated m ureterograms 
are mahgnancy, tuberculosis, inflammatory stne- 
tures, and calculi Mahgnancy, if at aU advanced, 
will give an irregular deformity and narrowmg of 
the lumen Tuberculous destruction of the ureter 
would almost certainly be associated w ith changes 
m the kidney and bacilh m the urme Strictures of 
the ureter are now more easily diagnosed by 
means of mtravenous dye, the effectiveness of 
w.hich does not depend on foremg a catheter past 
the obstrucUon 

In our case, the stricture at the ureteropelvic 
junction showed clearly m the uroselectan films 
but neither the calculus immediately abo\e the 
stricture nor the polyp suspended from its border 
gave any mdication of theu: presence m the X-ray 
films 

TKEXmEXT 

When diagnosed, the ideal treatment of ureteral 
neoplasms is their complete removal, which is 
undertaken by vanous surgical procedures 
Table II shows the methods emplo3'ed by differ- 
ent surgeons 

FulguraUon through a cystoscope of a tumor 
seen protruding from the ureteral orifice is prob- 
ably the least mutilatmg procedure However, 
one can never be certam of the diagnosis or of the 
complete removal of the tumor except through a 
failure of a recurrence or metastases to develop 
Manon treated a patient twice m this way and 
was apparently successful smee no recurrence 
was noted 

Takhashi saw a polyp protrudmg from the 
right ureter while domg a prostatectomy and 
simply pulled it doivn, hgated its base, and cut 
It off This apparently cured the patient Mayer 
undertook a similar procedure 

Walter did a cystotomy and ureterectomy to 
remove a tumor, leavmg the kidney mtact to 
dram through a permanent urmary fistula 
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TABLE I — Continued 
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peristalsis At 
operation tumor 

W.J pulled do?m 
ligate ^d 
excised. 




















































































SURGERY GYNECOLOGY AND OBSTETRICS 


TABLE II — TIiPES OF OPERATIONS REPOSTED 

0 >M« 

Fujguraljo (M no ) i 

L g ti d exos (Taldiasbi v ) a 

U t ect my (w It ) 

Excjy n d unplanuu f t t bl dd r 
(il clt th Brun t. Alb an H ico) 4 

N phrect my (Tb rat II H Imao ) 3 

N phr ctomy f II wed by ret ect my (LeD t 
S t Sp Cid U Ik I S 

Pnm ry ephro- t t my (B 11 c W m 
Schmidt Loe£0 r) 4 


Tumors of the extreme lower end of the ureter 
have been succe sfuUy treated by exasion of a 
portion of the ureter and bladder containi g the 
tumor and implantation of the ureter into the 
bladder Mackenrotb Brtinet Albarran and 
Heresco each carried out this procedure Although 
Heresco had to do a secondary nephrectomy be 
cause of a badly infected kidney the patient 
recovered m each case 

Primary nephrectomies were done on 7 cases 
with but I satisfactory result Thornton re 
Riov ed a tumor wbdi happened to be at the ure 
leropelv c junction Muzio and Hofmann who 
did nephrectomies for bsmatuna both reptit 
postoperative deaths the latter from ha!moiThage 
from the ureteral tumor Suter Spiess Culver 
and Walker each resorted secondardy to a ure 
lerectomy for a cure 

The most extensive and most shocking ope a 
tion and jet the one that protubly offers the 
patient the greatest measu e of safety is a com 
plete nephro-uretcrectomy which was performed 
in 9 of the cases of this senes The extent of the 
tumo IS seldom known before operabon or even 
at operation so excision of a low er ureteral tumor 
may lea e untreated tumors in the upper ureter 
or renal pelvis If the tumor which is removed 
proves raicroKopically to be malignant any cau 
tious surgeon w ould ccrtamly 1 ant to remove the 
kidney and remainino ureter because of the ex 
treme hkehhood of there being a pninaty tumor 
there In only 4 of these cases was thisprocedu e 
undertaken as a pmnaryoperat on {ho« of Beer 
Hue KJeinschmidt and Loefiler Lc Deatu per 
formed a nephrotomy on his patient and latu a 
nephro-ureterectoroy S ter did succes vdy a 
cjstostomy a nephrectomy and a uretr ectomy 
Spiess d d a nephrotom> a nephrectomy and a 
ureterectom> Cul er and Walker d d urete ec 
tODUes on patients pre lou ly subjected to ne 
phrcctomies All of these report reco enes and 
cures in spite of the extens encss of the opera 
tion . 

Though only 4 of the 18 operabve cases m this 
senes underwent this operabon as a pnroao pro- 


cedure saddibonal ones ultimately had the same 

work done m several stages ^o operatn-e mor 
^ty IS reported among the cases so treated. We 
believ e that if a tumor of the ureter can be de6> 
mtely diagnosed and the opposte kidney u 
funcboamg satisfactorily a pnmao nephro- 
uretcrectomy is the operabon of choice 

StJlllIARy 

There has been reported m detail a case of 
primary benign ureleral neopb m accompaiued 
by a stricture of the ureter ureteral and renal cal 
cult and marked dilatation and infection of the 
kidney pelvis and ureter This combinati a of 
lesions has never before been reported 
The literature has been carefully rev ewed 
The various types of treatment undcrtal n 
have been desen^d and their re ults evaluated 
While of httle real sigmficance a stall bcal 
study of this senes is presented 
COSCLBSIONS 

From our study of these cases we ka « con 
eluded that primary benign ureleral tumors sit 
rare lesions which are infrequently d gnostd 
The treatment which is safest for the patient and 
offers him the best chance for a cure s pritnary 
nephro ureterectomy 


BlBLlOCRAFill 
(T bukt d c&»u.) 

NBtllmmScdckdPtfVa 
I 83$ 

F W S g Gynec. i Ob t 9 “ 


Bxxa E J Am. M Asi 19 Ui u, 6 
Be a P Ijclm 896 xu j 5 
B UN T G Gyn k. Ruadscbxo, 907 364 

J V iadR i. C T iUxVbI 

E ^0 NeopJ* ^U Diseas j jd ed p 806 

Heusco P Ann. d. mal A g gimto-unn 90 

JIo JOUfK rtjclu- f Urol 98 369 

H c, E Pins med 19 4 * r ,1, t. 

/ w R Co fBuJg p pK^ary t roow ‘ ^ 

t r Tlwsii d docU B94 ... 

Kao Ua E Ltlifb d sp«- P th An t 909 

847 


R. Dc tiche Ztscb 1 Ch. 9 5. 
rxxTSCUitt IL L. Surg Gjvee i Ob L 9 4 
D t Mir Dechxmb™ ArUiJeRo*. 
3 Senes 47 
L A 1 P th- J86 , 69 

I DEJfiu Ana. A maJ. (log gCoiW-unn. «y9 

L Ztschr I <A.Chss 9 4 47^ ^ 

VlACKE. eoin C traJbL f Cyo k W 


MELICOW AND FINDLAY PRBIARY BENIGN TUMORS OF THE URETER 689 


31 *U 42 iov J d urol , 1919, vui, 129 
3-’ ‘irvyEa, A Centralbl f Gynaek , 1928, lui, 1452 
23 ‘Mono, G Gior d r Accad di med di Torino, 
1903, IX, 193 

4. ’Keelsen Beitr z path Anat , 1888, ui, 279 
PUYEE, L P Urol & Cutan Rev , 192S, xxxu, 438 

26 ‘Poll., B Beitr z Um Chir , 1899, p 822 

27 ’PsAEiosips Ztschr f Urol , 1914, vm, 415 
2S Qorrav, W C J Urol , 1920, iv, 439 

!g RrYES, R Traite des malades des reins Vol lu, 
p 699 Pans, 1840 


30 RonssELOT, L il , and Lahov, J D Surg , Gynec. &. 

Obst , 1930, 1 , 17 

31 *Spiess, P Centralfal f alJg Path., 1915, xavi, 553 

32 ’Sdtee. Cor -B 1 f sweitz Aertze, 1910, si, 654. 

33 *Takhashi, a. Urol & Cutan. Rei. , 1928, sssu, 78 

34 ‘TsoEjnoj, Tr Path Soc Loud , 18S5, P 269 

35 ‘Wai-ker, j W T Proc Roy Soc (Section of 

Urology), 1921, -av, 23 

36 ‘Walter Centralbl f Horn u Ses organ , 1903, 

P 552 

37 YotTNc, H H Practice of Urology, 522 



6 S 8 


SURGERY GYimCOLOGY AND OBSTETRICS 


TABLE U — T\PES OF OPERATIONS REPORTED 
Cm 

Fulgur t (Man ) 

LI and asi (T kh lu M v ) 

U I e« my (Walt ) 

Excisio d implasUt f t mt bt dd 
(M d, nr ih Bn: et Alb H sc ) 4 

N ph ct my (Th rnto Mua H fmati ) » 

N ph e tomy f U w d by t ect my fL De i 
S t Sp s Cul \\alk ) r 

Pnmajy plirn-u t ect my (B ll K] m 
sdumdt L eSI ) 4 


Tumors of the e;itrenze fower end of the ureter 
have been successfully treated by excision of a 
portion of the ureter and bladder containing the 
tumor and implantation of the Ureter into the 
bladder MacLenroth Brunet Albarran and 
Heresco each carried out this procedure Although 
Heresco bad to do a secondary nephrectomy be 
cause of a badly infected Lidne) the patient 
recovered in each case 

Pnmary nephrectomies were done on 7 caves 
with but I satisfactory result Thornton re 
moved a tumor which happened to be at the ure 
teropeivic lunction Afu lo and Hofmann who 
did nephrectomies for hzmatuna both report 
postoperative deaths the latter from hsmorrluge 
from the ureteral tumor Suter Spiess Culver 
and Walker each resorted secondarily to a ure 
terectomy lor a cure 

The most extensi e and most shocking opera 
tion and )et the one that probably oder« the 
patient the greatest measure of safety is a com 
plete nephro-ureterectomy which was performed 
in 9 of the caves of this senes The extent oI the 
tumor IS seldom known before operation or even 
at operation so excision of a low er ureteral tumor 
ma> leave untreated tumors in the upper ureter 
or renal pelvis If the tumor which is removed 
p oves microscopicaUy to be mahgnant any cau 
tious surgeon w ould certainly w ant to remo e the 
tadney and remaining u eier because of the ex 
treme hkchhood of there being a primary tumor 
there In only 4 of these cases w as this procedure 
undertaken as a primary operation those of Beer 
Hue Kleinschmidt and LoeBIer Le Dentu per 
formed a nephrotomy on his pat eat and later a 
nepbro-ureterectomy Suter did successively a 
cystostomy a nephrectomy and a urct rtetomy 
Sp ess d d a nephrotomy a nephi-ectomy and a 
ureterectomy Culver and Walker did urelerec 
tonues on patients previously subjected lo ne 
phrectormev AH of these report reco nes and 
cures m spite of the e tensi eness of the opera 
tiou 

Tiiough only 4 of the 18 operaUv e cases m this 
senes underwent this operauon as a pnmary p 0- 


ced^e s additional ones ultimately had the same 
work done in several stages ho operaUve mor 
tahty IS reported among the cases so treated We 

believe that if a tumor of the ureter can be defi 
mtcly diagnosed and the opposte kidney u 
functionmg satisfactor I> a primary nephro- 
ureterectomy is the operation of choice 

suiUTAsy 

There has been reported m detail a case of 
pnmary benign ureteral neoplasm accompanied 
by a stricture of the ureter ureteral and reim cal 
and marked dilatation and infect on of the 
kidney pelns and ureter This combicatioa of 
lesions has never before been reported 
The literature has been carefully rev ewed 
The various types of treatment underiaten 
have been described and their results evaluated 
While of httle real significance a statistical 
study of this senes is presented 
COXCLUSIONS 

From our study of these cases we ha e co 
eluded that primary benign ureteral tuso t are 
rare lesions which are infrequently disgnoied 
The treatment which is safest for the pati nt and 
offers him the best chance for a cure is pnnuiy 
nephro ureterectomy 
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dipkcccciSi. 
toiL ci3ed 

tbii t£e cd^ diis Eiicr^rai 'vas cEe 

cervix e /xx txcu^ Ze foxus dssiit cf cbe cervrix 
does ncc lexc. xscif x kcil pxTtE. exxnc x x- 
ca rax.irc rv pxceses zzc. > iLcse ccixixoEs 
g^oxtri cccxs. cnl~ £r r-"i- cecree. 

^ vexrx xttcxxcx hxs cexx 

ceiled ta cerxx. xfecnbxs ccs£c~cs of xe cervtixi. 
caixL grccesHes 'vxair!. are srccxsi Ex txe ~ 
fees X axe. 2m.xd iie xxccuH lExixj cf txc 
x.xrrg aroexe tEe carncx 
;eccsx£ cystic zzc. ’vxai 
^cittxx nxcciic cr xnnnrtrr rrTttr- — ri r>>rT. J. Seex 
inDcdcca ars cceshixxt xciZ texecxilY x cues 
o: rtecnaxc. ExcLTecxait cf icxcs x 

wonxe, arc rc cases cf cccar seex as 

^ucic reerrx^ Exir- xfarrxa-coii cf ccc dbiry 
00X7^ arc pHjccardrr k=radas. v-Exc appear 
fet jx cre eve: arc tEec rx r.Ei- ccEet, cxec greaev 
ULjearg tfe sErrt.. Ifcrricil rr-i-'Txrr j sra iccxc 
ixirfic thfirxfsccec rrcsxic -V..rd farcsixac cae 
b^raia wear kcaixs !x d^racr pens Uricss 
tGcLcf tierziile cud fcrc*c*.<i, 
!s lacuiiec X tie searci for ku cr xiectren, tie 
invest^acrc ics roc cesc cLorerrix 

err cervical rare! ^ci ar Gcnnc 
caor^. rerxvig all of cie rrccors nssre cp cr 
^ irccrral cs, cures ncaj of cLtse o^cicccs 
-efeccrc a part of ties tissue ■vrici rot cetr 

too severely EcaCsd. co prrrc rp fer a cricxe arc 
Eiccting" tit ccrare izzc tre veirs of rrbfais tcU' 
repredree tie secorcarv cstase. 
a sr^caau^ cexorstracor, or tie cEtet 
cr tit orgarirx To taster recovery x advxrcec 
<^es or ripse caused by tccal xftccQx a vac- 
ant nadt cox tie crlnnec iaatena ttu crtatlv 
" 'Cr^recclxror or tic urfarirratorv.' rcre It cs 
tiat tre causative oraarisnr is lomi tree x 
^ cerv^ caral bx c'xigit be so foxc at 
to~0’vxg rupture of olsterccC cystic giaccs 
/ 'Sxcxocr tiat it is tic absoxxor rrox 

c^Teca bixec and cuclosea x pccis xcx 
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Ptocuces seccrcary lesions. critxe tray he 
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-oicatior tiat tic cervx is rat Xc tacc= c: x- 
iecaox Ar. 
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SURGERY GYNECOWGY AND OBSTETRICS 


CONSIDERATIONS OF SOME INFECTIONS AND DEGENERATIONS 
OF THE UTERINE CERVIX 

CHARLES H MA\0 Mb FACS RocsEsr lIi-> ot 


F VESTJGATIVE research has been the 
sUmulus for progress in medicine dunng the 
pastfewjears Anevertncreasingnumbcrof 
in V estigators in v anous countnes adds daily to the 
sum of knowledge The part pla>ed by bacteria 
as an etiological factor is mote and more recog 
nwed in acute subacute and chronic 
The causative agent and secoodanly the rc 
si&tance of the patient create a more or less specific 
response As a result medicine and surgery have 
advanced by leaps and bounds 
The eradication of esstent infection and 
prophylactic Ueatment surgical or otherwise of 

K ' le infection is the sound basis of future 
and happiness Toward this cad in the 
past so years extensive study has been made of 
the relationship between focal iniecuon and dis 
eases such as rheumatisca the various disturb- 
ances which aSect the nervous system and those 
chronic and recuning diseases which aSect the 
eve Relatively fev investigators are engaged to 
this particuki type of research Physicians are 
accustomed to presenbe stock preparations of 
some type in place of autogenous vaccine One 
might say the situation requires a cemui mental 
state dependent on giadu^y acquired technical 
ability earned through successes and failures it 
requires too the opportumty for making re 
peated examinations augmented by the facUiUes 
of a well co-ordinated laboratory 
An enoimous number of miudle aged persons 
are dying from circulatory diseases To what ex 
tent are Tronic unrecognued foci of infecUon the 
cause of this? The patient his family or his 
fnends are not aware of the patient s iluiess yet 
suddenly he falls dead and necropsy reveals the 
presence of chronic disease of the muscles of the 
heart of its blood vessels or the presence ot dis 
ease of the arteries or veins of the body It might 
be said that the death was sudden but the dise^ 
was a matter of tedious progress for from o to o 
years and because the patient did not suSec pain 
he did not realize that he was sick Thisshoudbe 
a stimulus toward general examinations on the 
birthday at least in middle age 
Only a few places in tie body are recognized as 
the sites of fo<^ infection Diseased tonsils which 
usually follow diseased teeth pyorrhccal con 
dilions dead dental pulp and dental root ab 
scesses are common The roentgenogram reveal 


the Client of disease which may not have {jem 
noticed by the patient who is being 
with the view of obtaining relief of some acuie 
subacute recurring ot chronic disease 
Tim chronic infective gall bladde espeaaliy 
the papillomatous type is coimnonly found in 
cases in which secondary d> speptic s> optocos are 
present Chronic conditions of the appendix also 
axe noted and their efiects on the $>TDpsiheue 
nervous s}srem causing secondary sjmptona re 
ferred to the upper part of the aWomen mostly 
by Ughlenmg and spasm of the nng musda 
closing the outlet of ducts of one viscus to asothcr 
A patient mvesugation of papillomatous 
granths of the epithehura ski a d mucous 
membrane makes one leahze that these coodiuom 
may have a number of causes and that some of 
these Causes may be uiyuiy repeated trauma ot 
local infection lUustxaUve cu this possbl) u 
the single polyp or the general ed ^lypotis of 
seiere coins Such growths may occur la all 
types of animal or plant cells Benign tumors sic 
most common in glandidar regions like the h east, 
possibly changing into adenocarematna later 
Constant efforts at epithelal growth oa the mar 
gins of ulcers likewise often cause caraaoma W 
devdop As I ha esu^ested it must not he for 
gotten that certain types of nald bacterial stimu 
UUoo also will prod ce cellular hyperplasia 
lie late Erwin F Smith of Washington DC 
in his investigation of tumors of plant life 
able to cause these hyperplastic growths of aw 
to develop and to predict where they o^d ap- 
pear from the byp^erwic mjeebon of ba^w 
tumefaciens in cettaia plants w hich wer subject 
to tumor growth and which he had under m 

vcsugation Certain insects to protect a d c tr 

their eggs and to cars f^r the larv aj o hich w ® 
veloping quickly cause wonderful hyperplastic 
plant growths to be produced by 
secretions to the unde sides of leaves 
twies of insects apply the secreuoa to the ^ 
ad« of pecii plant leaves or to the 
losa rueosa causing tumors about 3 ceotime 
in diameter to grow ibecorklaje protecting 
larva; through the winter 
As to the po^hdity of bacteria havmg m 
U aag to do w th the de clopment of n «« 
fifwomyonoam foranumbe of 
of small fibromyonvata e e taken to the pa 
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TABLE I — ^ANALYSIS OE CASES ACCORDING TO 
AGE, SEX, SIDE INVOLVED, OPERATION, 
AND MORTALITY 


-£ 

V a 
-eo 

No 

Sex 1 

Side Invoh ed | 

Operation 

"3 

Per 

cent 

mor 

talit) 

u 

a 

s 

*3 

u 

3 

U 

Both 

Thora 

cotoniy 

Rib 

resection 

Not 

mentioned 

1 

1 

7 

6 

i 
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7 
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30 7 
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13 
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22 
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II 

3 

2 
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12 
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I 

I 








13 

2 

I 

I 

2 



z 

t 






Total 

1 123 

6 ^ 

=8 

1 63 

a3 

3 

1 23 

96 

z 

121 

il 90 


Includes i patient not operated on 
tlncludes i non-operati> e death 


TABLE n — DISTRIBUTION OF BACTERLAL OR- 
GANISMS AN-D NT 3 MBER OF DEATHS IN 
EACH GROUP 

Organuni 

Pneumococcus type i 
Pneumococcus type 2 
Pneumococcus type 3 
Pneumococcus 4 
Streptococcus h^molyticus 
Streptococcus non-hamolyticus 
Staphylococcus aureus 
Staphylococcus albus 
Bacillus influenzs 
Pneumococcus types r and a 
Staphylococcus aureus and strepto- 
coccus hzemolyticus 
Pneumococcus r and staphylococcus 
aureus 
No growth 
Not mentioned 


Xumber 

61 

4 

2 

16 

19 

I 

8 


Total 

Includes one non-operaUve death 


1 

2 
3 

123 


Xumber 
of deaths 

2 

I 

3 

I 

1 

2 


READMISSIONS 

Six cMdren who were discharged or released 
were readmitted withm short periods for addi- 
tional observation because of recurrence of 
In 2, the fever was due to infections of the middle 
ear and m a third the temperature dropped to 
normal soon after the child’s admission to the 
hospital and, after having remamed so for 2 
weeks, was discharged cured Two children re- 
quired secondary thoracotomies and one of these 
developed a catarrhal jaundice In only one 
mstance did the disease become chrome 
was a child 7 years old who ivas ongmally ad- 
nutted m March, 1927, and who between that 
date and December, 1929, had four operations 

AN^STHESLA 

Of 122 patients on whom operations were per- 
formed, 94 or 77 per cent, received local anae^ 
thesia only, novocain solution havmg been used 
for this purpose Eighteen children received 
ether only and m 6 mstances when novocam solu- 
tion was employed at the outset, a general 
aniesthetic had to be added to permit completion 
of the operation One child received nitrous oxide 
and oxygen and one other a combmation of ether, 
nitrous oxide, and oxygen In two records the 
anxsthetic employ ed was not mentioned Tw enty- 
one per cent of the patients, therefore, receixed 
some form of general anaesthetic either alone or 
supplementary to local infiltration w ith novocain 
soluUon Most of the latter required general 
anaesthesia because they were too unruly at the 
time of operation to be handled m any' other w ay 
AU of the children who died receixed local anes- 


thesia but these patients were so sick at the time 
of operation that any other method of anesthesia 
w ould have been contra-mdicated The large group 
of children who were operated on under local 
novocain infiltration surely fared better d^mg 
the first 24 hours after operaUon They did not 
experience the usual postoperative discomforts 
that follow general anesthesia Local mfiltraUon 
With novocRin solution is the choice method of 


In every instance m which signs ot active 
pneumonia could be detemuned or m which a 
chest tap revealed a thm purulent flmd, operaUon 
was delayed until pneumomc signs had disap- 
peared and until the fluid obtamed by repeated 
aspnaUons had become decidedly thick and 
creamy In no instance were w e so encouraged by 
the results of repeated aspiraUons to be wilhng 
to contmue such treatment to the exclusion of 
surgical mtervention 

When placmg the child on the operatmg table 
or when tummg it m bed, care is always taken to 
move the child so that the unaffected side is al- 
ways uppermost To turn the child m the rev erse 
manner may mean the exerUon of undue pressure 
on the mediastmal contents and sudden death 
from cardiac failure The one non-operaUve 
death discussed above resulted trom sudden 
cardiac embarrassment produced in this way I 
saw this child lying m bed apparently comfortable 
The paUent havmg noticed that her nurse had 
left the bedside, turned quickly to call her In- 
stantly the child began to gasp for air, became 
cyanotic, and died within a few mmutes 
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WHen the welfare of the patient la at rq 
effort shovifd be spared to procure and to insure 
health With this thought in mind it »s posable 
to judge the cervu from the standpo nt ol its 
being a focus of infection 
In China Japan and the Hawaiian I lands the 
amount and virulence of carcinoma ol the cervu 
are outstandmg Among the etiological factors 
the most important seems unquestionably to 
poor care or lack of care at conmiement and m the 
postnatal period Phjsicians 0/ those countries 
are handicapped m the field of obstetnes by the 
large number of midw u cs into w hose ha nds a \ ast 
majority of confinement cases fall 
Either by a process of education or of kw it is a 
great forward step to assure mother and child of 
proper med cal and surgical care Fortunately 
Europe m her appreaation of the economic value 
of manpower is no longer worned b> a stale of 
affairs in which maternity cases are neglected 
The United States likeiise has m^e rapid 
strides in hospitalizing obstetric pauents 
The cervix then is considered of mo e viul 
cORcernttisomecoiuttriesthaRmothera Forthis 
reason it is not surprising from a statistical 
standpoint to note wide variations ui the de 
velopment of carcinoma of the cervical stump 
following subtotal b>stereclomy 
It IS not my purjwse to promote the liieory that 
subtotal h>sterectomy by itself is an etiological 
factor m the development of carcinoma on the re 
maming stump but rather to emphasize the 
opimon that the type of operation should receive 
due consideration based on the history of the 
patient Needless to s3> m the absence 0/ in 
fection of the cervix m a nuUiparous noman in 
whose case hysterectomy is advisable the sub- 
total procedure is perfectly justifiable On the 
other hand only a small pecosneage qf nomca 
present themselves in such favorable cucum 
stances If infection is present the operation of 
choice IS total hysterectomy 
Carcinoma dev eloping in the remaining remnant 
of the cervix usually is not diagnosed unU the dis 
ease is far advanced and although treatment may 
prolong hfe cure is rar 1 > obtained Certain sut 
geoDsmaintamthat total abdominal hysterectomy 
IS more dangerous than subtotal abdomiDal by sler 
ectomy Perhaps this opimon arises partly be 
cause the surgeon elects to do a total abdominal 
hysterectomy m the more senous type of case 
To c hec k this pomt I ha e compared the hos- 
piUl death rate following 3083 subtotal ab- 
dominal hysterectomies with that of 1588 of 
total abdominal hysterectomies which were 
performed for fibromyomata of the uterus at our 


cliM in the years igifi to 1929 itvcluswt 1 
included only fibromyoroata in both senes in 
order to make them comparable with respect to 
surgical risk The death rale m the senes of 
subtotal abdoamal hysterectomy is 1 2 percent 
that in the senes of total abdominal hysterectomy 
IS r 8 per cent This difference of 0 06 per cent 
in the death rates is so small that it could arise 
by sampling nine tunes in a hundred 
F om these facts I conclude that the difference 
in death rate betv een total abdominal hjster 
ectomy and subtotal abdominal hjste ectomy 15 
very slight if any and that the higher death 
rate usually attributed to total abdominal hysUc 
ectomy is probably due to the selection of gca « 
surgical risks rather than diffe ences due to 
oj^rative technique It is also claimed that mo t 
patients would cbe f om the complete opetauoa 
than would die from caranoma de elopin ui the 
rejuainmg stump of the cervix If surgeow who 
fear lo perform total hysterectomy acc pt the 
re ponsioility / r the future life and health 0! the 
patient and feel that the cervu is a potential 
soofce of carcinoma and olten s focus ol in 
fecUOQ It is suggest d that they perform sub- 
total hystereciomy and follow this procedure 10 
oc a days later by some method of remo alofthe 
cervu of enucleation of the canal or of des 
tnicuon of the cervical canal by cauterj 0 
casion^y this procedure brmgs to light an 
otherwise hidden early carcinoma. The pro- 
cedure would not increase the mortaUty and 
would accomplish all that is desired The patient 
who has undergone subtotal h> lerectomy o^y 
should be advised to return from time to time for 
ob^rvation la some cases it may be advisable 
to use the actual cautery on the cervical stump 
or prophylactic douches m an attempt t cleat up 
i^cctmn 

The views given have been re established m my 
mintt because of a recent eview of cases at The 
dime which brought to Ight that belwera 
January rgto and July rgjo gg paiienls wn 
bad Undergo c subtotal hysterectomy at cue 
Cbnic or Isewhe e had presented then^lies 
later at The Clinic with carcinoma of the re 
maimng stump In 55 per cent of th«c 
ma had developed 3 yea sot more after subtou* 
hysterectomy and the longest interval was 9 
years 
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not alwajs possible to give these children the 
benefit of natural simhght, exposure to the rays 
of a sunlamp is recommended The inflation of 
to> balloons and the blowmg of fluid from one 
bottle mto another was encouraged Repeated 
X-ray examinations of the chest are necessary to 
determme progress Dihgent postoperative care is 
necessary for the successful treatment of these 
patients 

POSTOPERATIVE COURSE 

The frequent exacerbations of fever after 
operation have not only presented a puzzhng 
problem but at times have been a cause of con- 
siderable discouragement The surgeon may be 
elated over a normal temperature that has lasted 
for several days or a week, when lo and behold, on 
his rounds the next morning he finds that the 
temperature has risen to 103 degrees F or 
higher Such experiences of disappomtment may 
occur several times durmg the postoperative 
course of empyema At times these rises m 
temperature may be explamed by the persistence 
of a bronchopneumomc process, the occurrence of 
a fresh pneumonia, the pluggmg of a dramage tube, 
or by the encapsulation of flmd In one instance, 
a tube lost m the pleural cavity was the cause of 
an elevated temperature Acute otitis media was 
a comphcatmg disease m 26 patients, 21 per cent 
of the group This large number of ear infections 
suggests proper prophylactic care of the naso- 
pharynx durmg the course of pneumoma and 
empyema Other comphcations were measles, 
nephntis, abscess of the buttocks, abscess of the 
chest wall, German measles, multiple lung ab- 
scesses, pyaemia, gangrene of the wound, catarrhal 
jaundice, and cerebral embolism 

The patients who recovered regamed their 
normal color, gamed weight as convalescence 
progressed and when seen m the followup dime 
weeks and months after discharge from the hos- 
pital were found to be in very good health 
Curvature of the spme often mentioned as an 
after effect of empyema was not observed m the 
patients studied 

Havmg presented these data and havmg given 
a numerical value to our methods of treatment, 
It would seem incomplete if no attempt were 
made to compare notes with other workers m an 
endeavor to learn from those who have emploj ed 
other surgical procedures, methods of hastenmg 
convalescence, dimimshmg comphcations, and 
reducing mortahty 

Remhofi and Davison, m a study of empyema 
in children under 2 j ears of age, report a mortahty 
of 29 2 per cent m 24 children treated by the open 
method w ith nb resecUon, and 50 per cent m 22 


treated by trocar and cannula They are of the 
opmion that “better results can be obtamed by 
the use of one operaUon, the open thoracotomy in 

all cases ” , , r 

Biiiney, using a closed method of treatment, 
reports 35 children under 10 years of age with a 
mortahty of 14 2 per cent In 100 cases, mcludmg 
adults, so treated, he had to resort to secondary 
rib resections m 21 mstances It is noteworthy 
that these secondary operations had to be per- 
formed m 30 6 per cent of the cases m which 
closed dramage was combmed with mtercostal 
puncture and m only 19 per cent of the cases in 
which closed dramage followed rib resection 
Hart reported 35 patients of all ages treated by 
tidal rrngation Among these are included 12 
children under 2 years of age, of which 2 died, 
givmg a mortahty of 16 6 per cent Of a total of 6 
deatlS m 35 patients of all ages, 5 were m children 
under 10 years of age 

Smgleton reports 13 children under age 5 
treated by a closed method of dramage Among 
these there was only i death givmg a mortahty ot 
7 6 per cent 

Douglas, discussmg the treatment of empyema 
by partial nb removal and closed drainage, reports 
2 deaths m 13 children under 2 years of age, givmg 
a mortahty of 13 4 per cent and an older group of 
35 children up to age 16 of whom 2 died givmg a 
mortahty of 5 7 per cent In the latter group there 
were 8 children 10 years old and over, among 
whom the mortahty is generally very low 

Hudson, in an analysis of 32 children treated by 
mtercostal closed dramage, reports 6 deaths or 
18 7 per cent mortahty, only 12 recoveries from 
fbis method alone and 14 who were later subjected 
to nb resection. The same author, discussing 40 
patients m whom nb resection was performed as 
a primary procedure, reports 5 deaths or a 
mortahty of 12 5 per cent However, if we add to 
these the 14 cEises ongmally treated by closed, 
imder-water dramage who later required nb 
resection, his mortahty for patients treated by 
nb resection is reduced to 9 2 per cent He con- 
cludes “Rib resection for empyema m children 
as a primary operation m selected cases, or pre- 
ceded by repeated aspuation or mtercostal closed 
dramage is a valuable therapeutic procedure ” 
Children m this group treated by mtercostal 
closed dramage reqmred a postoperative stay in 
the hospital of 32 5 days, those treated bj nb 
resection 30 5 days, while for those requirmg 
secondary operations it was 48 days 
Ladd and Cutler, m a paper entitled “ Mortahty 
from Empyema m Children,” report 268 cases of 
which 42 were treated by a closed method and of 
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After anasthesia was induced a prelimmaty 
aspirauoti of the pleural cavity was Piaffe and 
when pus was obtained the needle was 
to act as a guide Usually the eighth or ninth 
nbs in the postaxiUary line weie chtsen for 
partial resection or the corresponding inter paces 
for simple intercostal mcis on Whatever opera 
tionwas performed an attempt was ajwaysm^ 
to remove the large chunks of fibrin which very 
often plug the drainage tubes This procedure not 
alone facilitates drainagebut makes com^cscence 
less stormy 

la 5 of the cases m this series an intercostal 
incision was made and a rubber tube was mlto 
duced into the pleural cavity for drainage In 96 
patients a segment of nb n as reseaed and rubter 
tube dramage was established In some of these 
patients as soon as the tube was introduced a 
piece of rubber dam was placed over ^e opening 
to act as a valve pcmutUag escape of pus but pee 
venting infiow of air This detail did not seem to 
affect the postoperativ e course of the disease 

Eliminatiog deaths those released and 6 
children v ho returned for further observation or 
treatment we have 18 cases of sunple intercostal 
na&ioa v ith an average postoperative stay m the 
ho pital of 31 9 da>a and 79 cases of rib resection 

V iih an average postoperative period of 356 
da>s 

0! It pauents who died 6 had had mtercostal 
lansions and 5 partial nb resections but one must 
bear m muid that those on whom sunptelboia 
cotomy was performed were desperately sick 
children r of whom died v ithui x day after opera 
t on and uie remaining 3 w ithin 8 days 

Among 6 children di^ussed above under the 
heading Readmissions 2 had bad simple inter 
costal incis ons and after readmission required no 
add tional surgical intervention while of 4 v ho 
had bad pa tiol nb resections 3 requt ed odd tional 
surgical treatment 

Comparison between the two methods is pre 
eluded by the small number of patients in the 
first group My impression is however that if 
simple intercostal mason w re employed on a 
larger number of children the results if rot better 

V ould at least be as good as those follow mg partial 
nb resection Simple intercostal incision should 
be the preferred method for the very side children 
of all ages and for the very young 

DEATUS 

Ten patients died w hile in the hospital gi ang a 
mortality of 8 i per cent If we add to these 2 
deaths about which vre learned after the childitt 
had been removed from the hospital against ad 


vice V e hav e a total of r a deaths and a aortahiy 
of 9 7 per cent One child onwhomnoopeniiwo 
was performed died a few hours after its ad^ 
Sion to the hospital Omittingtluscasewehavea 
postoperative mortahty of 9 per cent Three 
children were so acutely lU at the lime of admis- 
sioB that they died within 54 hours after opera 
turn A child w ho had died after it had left it 
hospital had a complicating acute mastoiditi 
Other compbcations m this group were measles in 
I case ga grene of the wound in another and 
bilateral acute mastoiditis in i case A child 18 
days old had a pymmia and the staphylococcus 
aureus was isolated in the pus while another 
child who had a pneumococcus type i empyema 
developed a streptococcus hsmolyticus blood 
infection It is apparent that the complications of 
empy ema contributed at least 50 per cent 0! the 
mortabty 

If we examine our mortaUty at the various ages 
we find that in children i year old and under it is 
30 7 per cent that for those 7 y ears old it is r6 6 
per cent fo th se a y ears of age and under it is 
72 7 per ce t and that for children 3 years of age 
and under it is 14 5 per cent In the third year 
we have a group of 34 children lofvhichded 
giving a mortality of 4 I per cent for that SM h 
the fourth year there are 22 cases and 2 deaths 
One of these deaths hov ever was that of a chdd 
on whom no operation was performed and ho 
died soon after its admission to the hospitaL The 
postoperative mortality (or age 4 is the efoce 4 7 
percent In the fifth year there are 10 cases a di 
death giving a mo tality of ro per cent. For So 
cases therefore of children 5 y ears of age a a 
under the postoperative mo talily is rr? P” 
cent In 36 cases over the age of 5 there was i 
death gi mg a mortality of 2 7 per ce t The 
of the patient is a determming factor in the 
mo tality from empyema 


FOSTOPESATIVE T&EATUEVT 
Our postoperative treatment has been very 
ample Frequency of dressings was deternuneu 
ly the amount 01 drainage and temperature 
ise in the latter suggesting at tunes the plugging 
if a drainage tube and the consequent retention 
if pus Irrigation of the pleural cavniy was not 
mployed regularly Some children whoaplew^ 
a^ueswe eirngatcd ithavrarietyofUm^d 
lol seem to progress better than “°se^ud 
rhose pleural cavnues were not 1^8^^ / 

atroducuon of fluid to d termine the 

he cavity is an advisable procedure ^ ^ i 

ere ci en generous diets and were ^ P* 

orch V henever the leather permuted 
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Simple mtercostal incision with open drainage 
IS the preferred procedure in the verv sick and in 
infants, nb resection for all other children 
Local infiltration w ith novocain should be used 
whenever possible and can be used m most cases 
The complications of empjema, and not the 
disease itself, seem to pla> the greater part as 
contributors to the mortality from this disease 
Acute otitis media, m some cases complicated 
b} acute mastoiditis, was the most frequent 
complication Proper prophylactic care of the 
nasopharj n\ is recommended 
Diligent after-care, ne\t to operative method, 
is important in surgically treatmg this disease 
The value of operative methods must be meas- 
ured not by the resulting mortality alone but bj 
theirabihty to shorten the period of convalescence, 
to diminish the madence of secondarv operations, 
and to prev ent chromcitv 

The wnter is indebted to the various members ot the 
surgical staff of Lebanon Hospital for permission to use 
their case records 
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these 12 or 28 per cent died It \ as necessary 
to perform secondary operations m order to 
secure proper drainage m 21 or 5° per cent of 
the group so treated On the other Land 2 6 
patients treated by nb resection ga\e a mor 
tabty of only 15 9 per cent and onlv 4 per cent 
required secondary operations This contrast is 
St iking 

Farr and Levine report 226 ca'ies treated b> the 
open method using rib resection or intercostal 
incision T1 ey report the results of 4 group of 
operators In 168 cases of nh resection thereuere 
30 deaths a mortality of 18 per cent Inter 
costal incision. % itl open drainage '%a&einplo>ed 
in 58 mstances Among the latter 9 or 3^ per 
cent died This higher mortality is undoubtedly 
due in a great measure to the fact that the latter 
group nas made up of children nbo nere very 
sick at the time of operation a d who were not 
exposed to the added shock of rib resection One 
of the surgeons who used the intercostal inci-ion 
exclusively contributed 26 cases to the group 
studied of which 4 children or 15 percent died 
For children treated b> b resection the post 
operative stay in the ho pital as 62 da>8 while 
for those treated by ntercostal uicis on it ivas 
5 days 

Foster who t eated hu cases of empyema by 
nb resect on w ith consca t negative p essu e for 
continuous sucton reports a mortality of 21 7 
pet cent for cluldrcn under a y eats of arc and 5 7 
per cent for children 2 to i years ofa He ob 
tamed complete healing in 7 weeks and 2 day 

hicl nery and Brenneman eport an interesting 
experience with the treatment of empyema m 
children by repeated aspiration only Thuty 
three children a e included in this group of whom 
3 died giving a mortality of 9 per cent The 
average stay in the hospital for the children so 
treated was 3 months as conuasted with 2/3 
months for children t eated by the same wo Lers 
during the preceding year by the open method 
Our experience with repeated aspirations m 
children would not prompt us to resort to that 
procedure as a sole method of treatment At 
times when the pus became very thick we were 
able to a pirate only small quantities at a time 
insufficient to gne the pat ent even tempo ary 
relief 

Comparisons are rendered difficult by the 
inequabty of age dist ibuuon in the vanous 
g oups studied by the differences m the sizes of 
groups and by differences la the periods of 
time during which the particular cases occurred 
The degree of accuracy of a m tality rate for a 
group of 12 or 13 children treated by a part cular 


method cannot be compared with a group 2 0 x 
times as large treated by another or by the same 
method 

About 6 years ago the writer studied a sroill 
groupofease of empyema la children treatedbv 
the open method without a single death. How 
ever he reahzed that the next few cases so treated 
may change the entire p cture The extended 
analysis of a larger group as presented in this 
study show s how results will differ w hen the same 
surgeons and the same methods are employed 
Suoilarty deduction trom a study of a group of 
children whose illness occu ed dun g a single 
eason 0 year cannot be as truly instrutli e as 
the analysis of a group that is spread 0 er a 
period of years and that consequently mdudes 
cases of empy ema that complicate pneumonias of 
varied vnu en e 

Although the writer is not at all satisfied ith 
a mortality of 9 per cent for cmidren f all ages 
and the considerably h gher mortalities at the 
younger ages it seems to him and he is so im 
pressed by the published studies of other investi 
gators that open d ainage preceded by reMsted 
aspiration is the choice operati e method The 
results presented f om a study of this group seea 
to compa efavoiably wiihthoseolothetsurgcoM 
r ho use the same methods and with numerous 
reports from those w ho use closed drainage To 
be convinced of the efficacy of special procedures 
one should like to see the results m larger groups 
of children treated by those particular methods 
.^though a preference is exp essed for the open 
method of d a aage it is felt that do hat 0 e 
may to modify the t catment of acute sujv 
purative pleurisy in children the d ease will 
have aba emo tality that w 11 remain unchangw 
whatever met! od s employed and that in tM 
very young this mortabty rate will continue to be 
h^h The greatest cont ibutio lu rcc nt ) ars 
tjward the treatment of this disease was its 
eU^oatioa from the cat g v of diseases requir 
ing immediate surg cal inte ention and if e 1 
troducUon of repeated a piration as a preluninao 
treatme t Newer methods must be measurea 
not lilone by the resultm mortality but espe- 
cially by their ability to lessen the penon * 

con alescence I ehmmate secondary operauons 

and to p event chroniaty 


CONCLUSIONS 

From a St dy of 1 23 of acute s ppwaP « 

Dleunsy in childteu and of comparative da 
fdt that the open method f 0} 

repeated aspuation is the choice metn 
treatment 
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Simple mtercostal masion vs ith open drainage 
b the preferred procedure in the \erv sick and in 
infants, nb reaection for all other children 
Local infiltration with novocain should be used 
whenever possible and can be used in most cases 
The complications of empvema, and not the 
disease ilselt seem to plav the greater part as 
contributors to the mortahtj from this disease 
Acute otitis media, m some cases complicated 
b} acute mastoiditis, was the most trequent 
comphcation Proper proph\ lactic care ot the 
nasopharv n\ is recommended 
Diligent after-care, ne\t to operative method, 
is important in surgicall} treatmg this disease 
The value ot operative methods must be meas- 
ured not bv the resulting mortalitv alone, but bj 
theirabilitv toshorten the period ot convalescence, 
to diminish the incidence ot secondarv operations, 
and to prevent chronicitv 

The wnter is indebted to the vanous members ot the 
^urgical staff of Lebanon Ho-pital for permission to Use 
tneir case records 
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MAGGOTS IN THE TREATMENT OF CHRONIC OSTEOM\ ELITIS 
INFECTED WOUNDS AND COMPOUND FRACTURES 
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THE Isolation AND Use op the Acmt PaiNaPLE 
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I NVASION of infected \ounds bj mageols is 
as old as medical history and reports w such 
in\as on haveusuallyshounbeneSt tolhesuf 
ferer A evnew of the literature showsonlj a fesv 
references to this form of treatment (i j 3) 
Scientific and controlled use of maggots as a 
the apeutic agent in the treatment of chronic 
osteomyelitis and complications csullmg from 
fractures is a development of the Wo !d War 
The late D William S Bae of Johns Hopkins 
the onginator of this therapy 1 as the first to use 
maggots as a Ii\ ng antiseptic in 92$ S nee 
Dr Baer s first report m 929 this treatment has 
lieen much discussed in America and ab oad 
References and discussions have appeared in the 
columns of nostrums and quackeries tn the scien 
tific and popular journals maga mes nev papers 
and befo e the medical associations 
Chronic osteomyelitis infection mmplicatmg 
f actures and infected traumatic lesions are im 
portanl clinical and cconom c orthopedic p ob 
Jems Bacteria nhich are in the dotningand 00 
the skin vhen carried into the nound at (he time 
ofmjury cause suchcomplications Inmanycases 
the ch onic osteomyelitis develops ponta coudy 
frotnacU ef c of infection withm the body The 
offending organisms are earned from the focus by 
the blood stream into the medullary ca al la 
the nutnent a tecy with resulting single or roul 
t pie areas of destruction w.h cb dimcally become 
acli e foUowmg trauma This type of mfcctioo 
promptly resol es itself into a chronic stale It 
heals superficially breaks don reheok only 
again to break down over a pe lod of years v itb 
a chron c discharguig s nus or sinuses andg adual 
depletion of body resistance Extension t other 
bon s of tbe body not nfrequcnlly occurs These 
patients become chroni n alids The si u or 
sinuses become einfect d f om the sur oundtng 
skin There results g eat undermini gofso/tls 
sue progressive dest ucti n of one o mo e bon s 
V itb sequeslraUo s and the p eduction i m 
voluc a mcoiporaung pockets of inf ct o The 
usual history is attended by r pealed pe ations 
and accompany! g neuroses 

Tioc I It Awtmbly kc 


The recurrence or continuance of the infect n 
in these cases has stimulated various method of 
treatment Comment upon these methods s n t 
vnthin the scope of th s report Suffice it to sai 
that recurrence results from ncomplete remoial 
of infection at the time of operation inadequaie 
postoperative care and depletion of body re 
sistance plus a virulent offending orga ism 
Ninety five per ce tofou cases have remai ed 
healed from 6 to 18 months Statist cs briond 
ihis per od are not ava lable Th s la ge percent 
age of rccov er e$ is assumed to be due to a radiul 
sequestrectomy or debridement plus the acu mes 
of the maggots The postoperative use f ihc e 
scavengers supplements tbe ope al on and com 
pletes the work of ibe surgeon They appear to 
seek out (he small undscoiered pockets oi n 
fection 00c removed at the peration feed upon 
and digest tbe bacte la and tne mfccted detr tut 

f uesent. This probable mechanical facto: of c( 
ecti eness cannot be suppbed by chemical a li 
sept esnorby the surgeon at sub eque tdressi gs. 
Th presence of the maggots does n t ha\e the 
irntatt g and clcstructi e effect of anpsepucs 
upon su rounding tissue Continued ob ervat a 
and expe iments hone er seem to cast im 
doubt on the cor eciness of ih s assumption The 
healin proce s is due probably to facto s u de 
ly ng the mechanical phase 


TWE or MAGGOTS LStD ASD TKUR 
FRODCCTION 

The maggot (Fig i) of the g cen botdt 11 s 
(caUipbo a cry thiocephala) family muse d* (r g 
) is employed The flies of this family no^l ) 
breed only in the late spring s aimer a J ca ly 
autumn in ntbs in their natural hab tat 0 e 01 
ou early problem s as the co t nu s breed g 
of flies (luntig the w 1 tc This has ^ 

by the use f a pccially c sir cicd 0 i r 
funu ht g an atmo ph re ith c nstant tempera 
l«t (Fis 3) The tmperalu . 

* thin tbe meubat r is 72 deg ecs F u ler mer 
mo tat c rcgulal on (F g 4 a) 
n St be abo t 40 per cent saturation itu « 
i c mpli hed by a uat r pan in the bottom ot 



LRTNGSTON ^lAGGOT 


TREATMENT OF CHRONIC OSTEOMYELITIS 703 



Fig I Characters of a muscid flj lar\ a (Greene) Seg 
ment i is the head, 2 to 4 are thoracic segments. 5 to 11 
are abdominaL Segment ii reall> contams the seaentn o 
tenth abdominal segments the spiracles being on t e 
eighth, the anus m the tenth 



each compartment (Fig 4, b) The air t\ 
incubator must be in continuous motion u ithout 
drafts, t\ hich 13 accomplished by intake and exit 
air chambers within the base and ceiling of the 
incubator (Fig 3, a and b) Dr Karrer, of the 
^lartland Academj of Science m Baltmiore, 
planned these air chambers The flies are fed on 
liquid honey and water, equal parts, to which a 
small amount of >east is added because of its 
xatamin B content This syrup is poured o\ er a 
piece of white bread in a Petri dish, placed on 
the bottom of each fly cage w ithin the compart- 
ments of the incubator The fly cages are con- 
structed of steel hoops covered b> gauze bags 
with an opening in the side and top (Fig 4, c) 

On the floor of each fl> cage is a second Petri 
dish contammg a strip of raw, fresh beef, on 
which the flies laj their eggs (Fig 5, a) The flies 
are fed and the eggs are collected dail> through 
the opening in the side of the gauze bag The 
eggs hatch into maggots within 24 hours The 
maggots remain as such for 7 days and grow rap- 
idlj during this period The> then undergo a 
second change forming pupas In this form they 
are dormant and require no food When the mag- 
gots are 6 davs old, the> are transferred to fine 
sand in Petri dishes in which they pupate (Fig 6, 
b) They remam as pupas in the sand 14 dajs, 
then agam metamorphose into fully grown flies 
The females under the controlled atmospheric 
conditions within the incubator begin to lay after 
5 days, a shorter time than m their natural 
habitat, which time is 2 1 da> s 

STERILIZATION OF iLAGGOTS AND CULTURE 
CONTROLS 

•^s the eggs are gathered each da>, thej are 
sterilized for i hour m i 1000 bichloride of mer- 
cury contammg 25 per cent of 95 cent alcohol 
They are then transferred aseptically to sterile 
agar and beef slants m test tubes, on which they 
hatch and feed until used The eggs rather than 


Fig 2 The female blow fl> (calliphora er> throcephala) 

the maggots are sterihzed because they have not 
\et developed an intestinal tract The sterile 
food within the test tube assures that the intesti- 
nal tract as it develops will remam sterile A few' 
eggs from each batch are introduced into glucose 
broth stratified with mmeral oil and incubated at 
37 degrees C for anaerobic grow th If these cul- 
tures are cloud>, the maggots from which they 
are a sample are discarded Before implantation 
the maggots are agam bathed in a solution of 
I 1000 bichloride of mercur, contammg 25 per 
cent of 95 per cent alcohol for i hour and washed 
repeatedly w ith normal salt solution to free their 
surfaces from possible infection and culture tube 

detritus Sumjiarx of cases 

1 Infected fractures Five cases consisting of 
compound fractures ol the lower third of both 
bones of the forearm, of the middle third of both 
bones of the leg, and crushed wounds about the 
ankle joint 

2 Tuberculous osteomyelitis Four cases mvolv- 
mg bones about the elbow joint 

3 Chronic pyogenic osteomyelitis Nmetj cases 
mvolvmg the femur, tibia, small bones of the foot 
and humerus Seventy per cent of our cases 
withm this group mvolved the femur, probably 
because of the large blood supply of this bone 
Twenty per cent mvolved the tibia and have a 
history of trauma 

4 Infected stump following repeated amputa- 
tions One case 

In this series 2 cases failed to respond to treat- 
ment which with 2 recurrences and i death gives 
a total of 95 per cent of cases healed 

TREATMENT 

No case with the haemoglobm less than 70 per 
cent or a red count less than 4,000,000 is consid- 



/04 


SURGER\ G\>iECX)LOG\ AI'.D OBSTETRICS 



eted for operation In compound comminuted 
fractu es a rad cal debridement s completed and 
a eduction is accomplished if possible In tu^ 
culous and chronic pvogemc osteomvelius a radi 
cal equestreclomy petfo n ed These n nd 
ar not sutured but are packed iih plain stenle 
gauze for 48 hours CO control hsmonhage The 
gau e 18 remosed at the drst d essing the ound 
IS thorough! it igated nich normal sabne and 
m gg ts 48 hours old a e ntr dured The num 
ber of maggots troduced depends upon the 1 e 
of the nd This treatment s epeated e\e v 
^ to 5 da>s d pending upon the se e ty ol the 
Infect 0 At each dr ss ng the wound is t ashed 
th oughly th n mal saline and ne maggots 
are nt duccd This p cedu e is folio d until 
the ound ompletel> fill d itb granulat 
fiss 

P epa I i lid car / k 1 \t op r t ih 
sk n s prepa d ith green so p and sier le ter 



Drapes are applied m the usual ma e \nu 
ept c n th ed at time of operai nor 
about the ound when dr ss d The skin ma} be 
clea s d b} ethe 0 bone acid 0 t ent ma} be 
applied because of ski r tation 
D g The dressing con ts ot fo t a)«rs 
ofnonsterl cr I c (£ne m sli) altern ted ith 
fo la>esoffnel} en gau c tt thede 
s ds F radhesie fr ps of pr per Jengtb 
and 3 inches de a e cut nd i d d ith non 
dhc e t surfaces pp oum t g The e a c 
plac d a ectangula mann r with the f Idcd 
b rders along the skin ma gin of t c w und IF g 
6 a) After the mag ots a e intr duced (Fig 6 
b) th incline nd gau dres g q ickl} 

placed 0 the ound 0 ts horde s li pon Ihe 

enter of th f Ided str ps of adhes c The dre s 
jng then h Jd to th km by 3 ch adhest e 
strip f the prope length 1 1 ed al-o m a 
tangula m rnero erth borders (F g 7) The 
d e ed 1 ind is p ed to natu 1 or a l tic al 
Ight for 2 o 3 hour Thi cau es the magg I 
to b } themsel es nt the cce es of the u a 


CJIAXlCTi.a OF THE DISCI! RGf A D METHOD 
Of lIEALI C 

In ab ut 24 hour aft r e ch dressing the 
ound ge eral a b n h r d Hen 1 c loam 

hich ell ihr gh the d ess ng The a ou 
f disch gc is about fi e t m that of a > oth 
method f treatment This reacli n is |>eate 
folio g each d ess g th ough u( the fjcf od 
h ahng The d scha ge con 1 ts f serum WC 
£ n pus nd a h ahng se retjon (a t i m 
ciple) the or gin of h ch has not as } t be 
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determined but is now being m\estigated After 
the third or fourth application the maggots w Inch 
in the earher applications remamed alue 3 to 5 
da\s, now live onh to 5 hours This is because 
the active principle has increased in v'lrulence, and 
the h} drogen-ion concentration of the w ound has 
shifted to higher levels In this active principle 
and increased hydrogen-ion concentration the 
maggots cannot survive The w ound rapidl} fills 
under stimulation of this active principle w ith an 
excessive production of health> and pink granu- 
lation tissue, the color of w hich and the rapiditv 
of production are in marked contrast to the less 
healthy granulation produced in wounds treated 
bv other methods 

THEORV or VUGGOT \CTION 

1 Mechanical action Because of scavenger 
activities of the maggots, it is assumed that they 
seek, devour, and digest bacteria as well as the 
wound debris adherent to the surface 

2 Serum production The reason tor the in- 
creased wound secretion is not known, but it is 
probably due to local stimulation from the con- 
tmuous crawhng of the maggots and their per- 
sistent attack upon the necrotic tissue m the 
wound, thus opening new channels for the free 
flow of tissue fluids 

3 lctii.e principle production It is not thought 
that actions one and two m the foregoing para- 
graphs are entirely responsible lor the healing of 
the w ound \ series of experiments are now being 
earned out m the chmeal laboratory and on the 
orthopedic service at Edward Hines Hospital 
which have revealed the presence of the afore- 
mentioned active principle This active prmciple 
when isolated has been effective m curmg several 
of our cases The results ot these experiments 
when completed wiU be reported as original work 
in a second article of this series 

SUJCiIARX \>rD CONCLUSIONS 

There can be no question as to the heahng 
value of the maggot or larvie treatment m aU 


forms ot chronic osteomy ehtis, infected wounds, 
and complications follow mg fractures The inter- 
est aroused by the results obtained would natu- 
rally lead to an investigation of the reason for the 
effectiveness of this treatment Our experiments 
would seem to show that it is not merelx the 
mechanical action ot the maggots, 1 e , feedmg, 
rapid movement, et cetera, m the wound, but 
rather that some additional agent is developed 
that aids in the healing process This conclusion 
seems warranted when we consider that paste 
made from the dead bodies is also effecUve as a 
curative agent That additional agents are prob- 
able in effecting the cure seems to be clearly dem- 
onstrated by the use also of filtered extracts trom 
the bodies of the dead larv e This w ould seem to 
point clearly to the presence of some agent w hich 
m Itself is sufficiently powerful to overcome m- 
fections and permit the normal hv drogen-ion con- 
centration balance to be estabhshed The agent 
beheved to effect this result is a bacteriophage 
This opinion is warranted from the fact that fil- 
tered uncontaminated products derived trom the 
bodies of larv'E in culture were quite as smtable 
as the living maggot, and from the fact that, 
when these cultures were brought into contact 
vv ith py ogenic organisms in Petri dishes, cultures 
w ere destroy ed It is equally possible that tissue 
derivatives are also potent agents m the healing 
process This phase is being studied and will be 
reported at an early date 

SUiniARX 

1 In a series ot 100 cases mcluding infections 
resultmg from fractures, tuberculous and pyo- 
genic clmonic osteomy elitis, and an imected stump 
following repeated amputations we have had 95 
per cent cures 

2 The success of this treatment does not alone 
depend upon the scavenger activities of maggots 

3 A senes of experiments to be reported at an 
early date would seem to show that some addi- 
tional agent is developed withm the wound which 
IS sufficiently powerful to overcome infection and 
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permit the normal hj drogen ion conceauat oa 
balance to be established This agent is beliesed 
to be a baclenophage 
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lATRXPERITONtAI HERNIORRHAPHY IN INGUINAI HERNIA, 
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I T IS unnctessar> to go into details of anatom> 
hich are so well known Reference there 
loie ismadeonl> to such anatomical facts as 
ma> help in the discuss on of the subject 
TItE MUSCLES 

Of the muscles responsible for gua ding the 
inguinal canal the transier us abdominis forms 
the conjoined tendon alo g with the internal 
obi que and protects the posterior 1 ail of the 
canal at it< inner end The muscle a cheso erthe 
inguinal canal m the rest ol its extent and 1$ placed 
half an n h t three q a ters of an inch abo e it 
The internal oblique muscle forms the anter or 
boundary of the canal 0 er its outc hail and its 
posterior bounds \ at us inner end Its libers n 
arching 0 e (he canal from beto e back ard form 
the roof of (he canal oie it middlcporton The 
explanation of thi p ulia relationsh p of the 
muscle to the canal I es in the f ct that ji is split 
m two at I inner end and about one half inch 
abo c Its lo er ma gin b> the pa sage through it 
of the (c (1 and the cord bi h at the same (irac 
carry mhth n asaco enngth lo lermosl fibers 
of the muscl hich fo m the cremaster muscle 
These 1 be s co%er the cord in f 0 t and at the 
sides in loop formation fr m the extemsU ab- 
dominal ring d \n to the testis 
The inner limb of these loop ng fibers form a 
bundle 1 hich is n erted 1 t the tobcrcl and 
crest of the pubic b ne The o ter hal cs ol the 
loops form a fa ciculus n th outer side of ih 
cord behind the outer p liar ol the exter al ab 
dom nal ri g and ru p ard and out rd 
parallel to the ing inal I gament and me ge in the 
mte nal oblique m scl nea the ape of (he 
e ternal ri g Thus bcti ecn the 1 » r dg of 
the conjoined tendon and the 0 le fascic I f 
the cremaster an angular pace 1 tenen s 


PIS IMS C ic rr Id* 

, d gftiJ SuTM d Sur ro tii p t me 
Q ISur ly ds b CoUfS Has uJ. 

THE ACTION OF THE MUSCILS 

The contract on of the transver us abdommi 
b) Its Jf shortens and traighte $ out ns fibe 
arching oser the canal This action brings d 
to «ome extent like a shutter the loi er marg n f 
the musde but oni g to ts st ato three 
quartc inch above thecawil it gisesthecapalwi 
protection Further ths contraction bj 1 
creasing the int a abdom nal pressure pushes the 
abdommaJ viscera into an> fossa ope mg orcanal 
—I trapentoneal or extrapentoneal— ommu 1 
cat ng ith the abdominal ca t> The onb p o 
teclionaga nst an inn nal hernia is denied from 
the aponeurosis of the external obi que a d the 
loi er portion of the internal obi que muscle 
This muscle however is thin a d pale m 
structure I here It lies 0 e tfeing malcanaland 
onsequentij its fontracti n pr tides 0 1 > a 
feeble guard against a hernia] protrusion 
In contracting the crema ter not 0 Ij i uH up 
the testi and the ord but act ng s m Itane I) 
Ith the mte nal bl q e coi rs up the angular 
space ng bet cen the t 0 \11 the e various 

actions of ih mu clcs c n be pprecial *1 h> in 
tr d cing a finger into the 1 guinal ca al and 
asking the patient lo cough 
Ttie exUnial abdominal nng vat sc nsiJcra 
bly n si € and 0 casio ally is too small even t 
admit a finger into the canal The normal “J 
abdotnm Irng 0 aim shape isf om about a hall 
incbtoo ethidi ch nitslongit dnaldiamrt” 
which IS m re or less c licallj puc 1 B> 

I trodufi g of the 1 dex r the littJ l g r ml 
the canal the margins of th ringmaj bepalju' 0 
a d » he the pat ent co ghs th impulse ot the 
abd Riinal isc ra pushing out the pent ntm 
dimple di c ticufum o iheunoblitc led -agthai 
process as the ca c maj be can in c cri msi c 
b iptectated 



b\nerjee intraperitone\l perineorrhaphy 


707 



Rg I Abdomen opened by nght paramedian mcision 
rntn patient in the Trendelenburg position Abdominal 
opeimg of a nght mgumal hernia, demonstrated by picking 
up the pentoneum ]/^ inch from its margin 


The transversahs fascia from the level of the 
inguinal canal dot\ m\ ard is thick and strong The 
internal abdotmnal ring t\ ith its palpable margin 
IS placed m the transversahs fascia about half an 
inch above the middle of the mgumal hgament 
The peritoneum in the low er part of its extent 
anteriorly and where it covers the ihac fossa and 
the pelvis is loose and abundant On the posterior 
surface of the anterior abdommal wall m the 
region of the mtemal rmg, a shght peritoneal 
(hmple or a still deeper diverticulum or even an 
unobhterated vagmal process may be seen, and 
the depth of this may be ascertamed by means 
of a finger 


THE VERl’ES 

The external oblique aponeurosis, the mtemal 
obhque and the transversus abdommis muscles in 
the mgumal region are supphed by branches of the 


Fig 2 The ends of the hermal opemng held by forceps 
while It IS being dosed by a contmuous catgut suture 
Along with the pentoneum retropentoneal fatty tissue and 
transi ersahs fascia are included m the suture There is no 
nsk of includmg the cord m the suture as it lies K mch to 
I inch away from the margm of the mner opening of the 


ihohj-pogastnc and the ilio-mgumal nerves The 
ilio-mgumal nerv'e is the prmcipal nerve in this 
region and supphes several twigs to the muscles 
here In an operation for mgumal herma, w hie it 
IS easy to preserve the mam trunks or the nerves, 
their small motor branches are sacrificed The 
mam trunks where thev termmate are senson in 
function ^ 


The blood supply ot the mgumal region is de- 
riv ed from the superficial epigastric and the super- 
ficial external pudic These artenes and their 
branches are endarteries, except tor an occasional 
branch anastomosmg deeply with the interior 
th ingmaal canal and 



et:iolog\ of i giiwlhebma 
Inguinal hernias are aid to be of l o Linds 
congenital and acqui cd W hile it s admitted 
that mo t I emus in hUdren adolescent and 
> ung dultsarec ngenital itisalso utedtbata 
certai proportion of such hern a t ccurnng m 
middle aged persons are acqu red as a result of 
tract on on the nternal abdominal nng in n 
d viduals viih low and abno mallj pe dulous 
scrotums due t weakness f th ir cremaste s In 
uch an indi idual it i sail that the c emast nc 
reflex on ough ng etc o Lsonls fceVfls 
m operating n such a her a t^e <iac h ch is 
thick and has a ser> \ de neck is found to be 
mi ed up I th the a lous c nsiituc is of the 
cord hich s rround it nd are dl c ent to t 
The congenital sac n the other ha d Jescr bed 
a bingo ertheco d a h le hi h asii e e 
forms Its mesenter) Ihissa issaidt bcthin nd 
to ha e a ranoN neck and is onf\ ltghi]> ad 
herent to the cord ^ hich it co cts ant n rij a d 


Fic 4 - Loot p t m t IS th I l ua and p<I 
pLdpby/ep bg d llhpin 
I dildhmlp gd gUtlii 
eug b Id b uL t t ; th si 

PrI t> hhlimb dded la Ih > 

p nt eal f Ui t mm d t !> t th d ot th 

n gThco fth try pdd «d 

t e d th ra ddl I 71) mpl> bl d 1 I U b ) 

d w Y { m ih Ctld fp U U ll/thes* 

db] m lilt Ih tpl ll'», 
b th bl dd till gbplh I bcl the mb I 1 

f id Tb m t of loose p« to m th f "t 

p I f « j djff t d som I tuts « 

b d*tthtpk.d pf m mm iul ly be' lb ul 
B t PpllRratlhpl II Id my wh 
1 el 3 h bo th 1 ed hero d i>eci g 

4t the des It is shaped like a horseshoe on 
vettm 

The exnt ng factor a e believed to Le various 
kinds of ncreased ml a aUl mmal [ t «u 
Idiffe fromthi vie ofthcetiol g> >f! gu 
hemi a d con ider that the maj nt) of uch 
h ml s a e fa conge tal cha acter \ h le t I) ^ 
small projiortion of them descen I th r m 
penton al d mplcs hich are al ajs[r‘Cnl <■ 
mtod rt cula hichpol b!> r p cscnti« lul 
ly oU teral d vag nal processes a d » e 
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congenital It is not necessary to explain their pres- 
ence by the theory o£ cremasteric mcompetence 
On an examination of the posterior surface of 
the antenor abdominal wall ot 200 male patients 
of all ages, whose abdomens were opened for 
causes other than herma, the writer found dimples 
over the mtemai abdominal rmg of var3rmg depths 
present m 199 patients and one patent vagmal 
process m a boy ot 7 jears still unoccupied bj a 
hernia The presence of a dimple at the femoral 
nng was also mvanable 

The adhesion, the thickness of the wall, and the 
intracordal character of the sac of the so called 
“traction herma” are due simply to the age of the 
hernia The older the hernia, the wader is the 
opening m the neck of the sac, owmg to the 
steadily mcreasmg hernial contents 
The movements of reduction and descent of the 
henna and the pressure of its weight are sources of 
imtation which produce a condition of chronic m- 
fiammation of the sac leadmg to thickness of its 
wall and adhesion to surroundmg structures 
The intracordal position of the sac is due to the 
same reasons As the constituents of the cord are 
very loosely attached to each other, the move- 
ments of the herrnal contents and then weight 
flatten out the cord, separatmg its various com- 
ponents from each other 
The presence of a dimple or diverticulum of 
varjmg depth can be further demonstrated as 
stated previously, by mtroducmg a finger mto the 
canal of any mdividual and asking him to cough 
It IS not possible to obtam it m about 5 per cent of 
cases owmg to the impossibihty of mtroducmg the 
finger through a very small external rmg In the 
majonty of cases the diverticula bemg shallow, 
1 e , bemg mere dimples, the impulses they convey 
can be appreciated only on very careful ex- 
amination 

If traction had been the cause of mgumal 
herma, this disabihty wmuld have been most com- 
mon m India where large, pendulous, and very 
heavy scrotums, due to large hydroceles or 
elephantiases of the scrotum, or to both, are so 
prevalent 

Yet, m 502 cases operated on for these condi- 
tions by the wnter and his jumor colleagues m 5 
years, only 2 cases of hernia were found, of which 
one was m a boy 2 years old m whom a hydrocele 
CO existed with the herma m a congemtal sac 
It will also be noticed that even m hernias m 
which the various elements of the cord are found 
to surroimd the sac, its antenor surface has 
nothmg m front of it and can always be safely 
incised without the nsL of mjurmg any of the 
constituents of the cord 


The predisposmg factors, therefore, are 

1 The presence of pentoneal dimples, diver- 
ticula, and completely patent vagmal processes 

2 Comparative weakness of the mtemai ob- 
hque muscle as agamst the transversus abdom- 
ims 

3 Visceroptosis due to any cause whatever 

4 Adiposity, w hich causes muscular flabbmess 
and considerably maeases the weight of the 
viscera 

5 Any condition which leads to general 
emaciation and loss of muscular tone 

The determinmg factor is a constant pressure 
exerted on the peritoneal protrusion mto the rmg 
aggravated by periods of further mcrease of 
pressure at more or less regular mtervals Vis- 
ceroptosis, chrome mtestmal disorders such as 
constipation, diarrhoea, and cohtis, winch cause 
flatulence and continuous mtestmal distention are 
every-day examples of constant pressure, which 
w ear away muscular tone and resistance Thus m 
many persons, who subsequently develop hernia, 
the history of a premonitory' symptom of achmg 
pam over the mgumal region often extendmg 
backward to the lumbar area, 1 e , m the direction 
of the distribution of the iho-mgumal nerve can be 
obtained 

The periodical mcrease m pressure may be de- 
rived from many disorders connected with the 
gemto-urmary, gastro-mtestmal, and respiratory 
sy stems or from the patient’s occupation Of these, 
mtestmal disorders necessitatmg strainmg at stool 
are the most frequent causes 

One sudden and very great mcrease of intra- 
abdommal pressure may cause the descent of a 
herma mto a congemtal sac or the strangulation of 
an already existmg herma but is not responsible 
for those hermas m adults which for a better name 
may be called acquired and which take a long time 
to make their presence apparent 

PATHOLOGY 

The skm loses its firmness, becomes loose, 
atrophied, and m very old standmg cases is 
thrown mto folds 

The mtemai obhque and the cremaster muscles 
are partially atrophied They are thumer and 
paler with considerable mcrease of areolar tissue 
between the fibers Microscopically the fibrous 
tissue shows a round-cell infiltration Occasion- 
aUy, however, I have noticed m the early stages 
some hypertrophy of the cremaster fibers The 
other fasaal covermgs over the herma are thm and 
mconspicuous 

The sac, however, progressively gets thicker, 
loses Its pearly white tint and becomes opaque, 
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coarselyfib ous and adherent toitscoverutgsand 
to the constituents of the cord Microscopically 
It has the features of chronic mflanvmatioa 
The contents of the sac show fatty infiltrabon 
There is considerable increase of fat between the 
mesenteric leaves in the appendices epiploics 
and in the omentum if they or any of them form 
the contents These changes are due to venous 
stasis and dunmished oxidation 
Adhesions betn een the sac and its contents are 
also sometimes observed 

SYMPTOMS 

I Wish to touch on onlj two points m the 
sjTnptomatoIogy f mgumal hernia One is the 
pa n complained of as radiating from the lumbar 
to the mgumal region long before there are any 
signs oi^narily accepted as Oiose of a bcnua 
This symptom can be elicited from most in 
telligent and observant patients The speaal 
features of the pain are that it is often b ought on 
by standing and relieved by lying down and is 
aggravated on straining The greatest intensity of 
the pain directly over the position of the iniernal 
abdominal ring is often well marked but ts not 
always so 

It 18 the sensory redex of the irntauon of the 
branches of the il o i guinal nerve distributed to 
the internal obi que muscle caused by the pressure 
of a hernial protrusion oto a peritonea) dimple 
or di erticuluffl This premonitory symptom is 
often treated as neurasthenia or someth og mo e 
senous as chronic append atis 
Secondly a dull achi g pain m the ingumo* 
scrotal region is a common compla nt of patients 
suffering from an old cstabi shed hemia Jl s 
more marked m the region of the external ab- 
dominal nng and is due to neuntis of the ilio 
mgumal nerve the esult of constant pre sure of 
the hernia 

The sufferers \ ear a scrotal s pport which 
alleviates the pain to a g eat extent This pam s 
often associated with a d agging pain n the 
lumba region caused by the pull on the mesentery 
of a very large hernia onsisUng chiefly of omen 
turn and ilcum 


TREATMENT 

In the operative treatment of an guinal 
hernia we have to remerabe the f llowuig 
facts 

I It IS the res It of a constant and abno maDy 
high Ultra abdominal pr ssure remfo ced by a 
still greater mcrease of pressu e at more o Jess 
re^ar intervals on a peritoneal dimple divert cu 
lum or a patent vaginal process 


* The gradual mcrease m the sue of the sac is 
provided by the loose parietal pentoneum of tie 
u»c and pelvvt iossx 

3 The external obhque aponeurosis and the 
mtemal obhque muscle Have proved mcompewnt 
successfully to withstand the abnormally high 
intra abdominal pressure and as a result of the 
pressiue and strain of the hernia the internal 
obhque muscle and fasaa are atrophied and in 
some cases neuntis of the iho-mgumil nerve is 
generated 

The aims of an operation with a vne v to preve t 
recurrence should therefore be as under (i) to 
dose the internal abdominal nng in a way that no 
peritoneal dimple is left (a) to tghten up all loose 
and redundant parietal pento eum m the hernial 
region (3) to strengthen the defenses of the 
hermal region to enable it to withstand the ab* 
DormaUy high mtra abdonunal p essure and 
(4) give the much needed rest to the muscles 
and fasam of the mguinoscrotal a ea 

If le cut into the already dev tail cd and 
atrophied tissues divide the artenes s pplymg 
them With blood and also the nerve twigs 0 
whose trophic inffueoce they are dependent 1 e 
cannot e pect them to perfo m the r duty f 
guarding the inguinal canal against a hernia a 
duty m V hicb they have once already failed 
under ^tter cond tions Further it is impo ible 
f om outside and bv extrapetito eal mampulati n 
to close the neck of the sac m such a wav os not to 
leavean ntra peritoneal dimple and tight upall 
loose and redundant pento eum 
The operati n to be described ha been per 

fo medby the writer m66 cases of inguinal hernia 

of whch 3 were recurrent ones without a re 
currence in a single case for a pe lod varying f ora 
6 months to 3 '*^yeaTs 

It is ot necessary to perform this ope ation n 
conge ilal hernia m infants nd small ch Idren in 
whom the conditions are so different Here me 
sac should be opened by an anterior memon 
through the co eimgs the iliac pent ne^ no 
yond and behind the neck of the sac p eked up oy 
several pairs of small forceps pulled out 
gathe ed up by a pursestn g suture f om in « 
and the opcni g thus dosed without the nfce^**') 
of scparati g the co d from the sac ‘he « 
closed at its inner e d is soon blit rated y 
at opby and ahesion of its walls , 

The closure of the sac 1 adidls is . 

mtra abdominally the abd men being enterco y 
a ubumbil cal median incis on 

The operat 0 is simple and eff c ent and 
be quickly perf med by anyone acc 
abdonunal surgery Bilateral henuasc^be 
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with through the one opening, and the appendix 
may be removed at the same time 

THE OPER.VTION 

Spmal ansesthesia administered by an e\- 
penenced anaesthetist is ideal 

The bladder should be carefully evacuated 
immediately before the operation 

The abdomen havmg been entered by a sub- 
umbihcal median mcision, the patient is placed in 
a Trendelenburg position, the sac is emptied of its 
contents and any viscera, which may tend to en- 
croach on the area of operation, is pushed aw ay by 
gauze packing 

The surgeon now standmg on the side opposite 
to that of the hernia and facmg it, can easdy locate 
the hernial opening w ith the right or the left index 
finger accordmg to whether the hernia is on the 
nght or the left side 

The peritoneum is then picked up w ith a few 
pairs of forceps one-fourth of an mch awav from 
the abdominal opening of the sac and from all 
around it and brought together over it either b> 
a pursestrmg suture or by a continuous catgut 
sbtch 

The loose panetal pentoneum linmg the fossae 
IS then pulled up as a fold m a line parallel to 
Toupart’shgament and immediately behind it and 
IS sewn onto the anterior abdommal wall above 
the level of the hernial opening and covermg the 
carher suture 

The extent of the fold of peritoneum that can be 
thus mobilized vanes m proportion to the amount 
of the redundant tissue m the fossae 

In stitchmg, care should be taken to see that no 
opemng is left at either end of the Ime of suture 
leadmg mto the space anterior to the peritoneal 
folds raised If there are any openmgs, they 
should be carefully closed by tw o or three deep 
mattress stitches 

The cord at the neck of the sac and around its 
inner opemng is separated from it by a con- 
siderable amount of extraperitoneal fat and is not 


interfered with when the openmg is closed or when 
the parietal pentoneum is pulled up 
The dimple over the femoral rmg is also 
straightened out 

Four folds of peritoneum are thus laid over the 
hernial opemng and all loose pentoneum is 
tightened up 

The abdomen is now closed m the usual manner 
The result is excellent, the sac m time is 
obhterated due to its walls cormng in contact and 
possibly also as a result of atrophy 
The mternal obhque and the cremaster muscles, 
the skin, and the subcutaneous tissues regain to a 
great extent their tone m the course of 6 months 
The other virtues are that it does not mvolve 
the dissection of atrophied and devitalized 
muscles and fascim, the division of the arteries 
and motor twigs of the nerves of the mgumal 
region, and the mutilation of the cord m attempt- 
mg to separate it from the sac 

(i) Pam and hypermsthesia over the scar due to 
mcarceration of nerves m it, (2) atrophy of the 
testis due to mjury to the vas or the spermatic 
artery, or owmg to the pressure of a tightly 
sutured canal wall, {3) formation of a vancocele 
due also to tight suturmg, (4) torsion of the testis 
due to tw istmg the gland durmg operative 
mampulation, (5) orchiUs and epididymitis, re- 
sults of rough handlmg of the vas or congestion 
of the pampiniform plexus, not uncommon com- 
phcations after operations for mgmnal henna 
through the mgumal route, are impossible in this 
operation 

The operation is apphcable not only m all forms 
of mgumal hernia but also m femoral herma 
If, as it very rarely happens, an old hernia of 
the mgmnoscrotal variety is not completely re- 
ducible on account of the fixation of some part of 
the content to the sac by adhesion, the sac may be 
opened m the scrotum and the hernia freed and 
reduced and the mam operaUon undertaken a 
week later 

I have done it at the same sittmg 
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WATER 

S EVENTY FIVE per cent oE the energy 
produced m the hum&n body is ex 
pended unconsaously in maintaining 
bodily temperature circulation of blood res* 
piration digestion and other vital processes 
and only 35 per cent is under consaous con 
trol Rcceotm\estigaUonsof the unconscious 
expenditure of energy through the sympa 
thetic and endoenne systems have led to new 
triumphs in medicine 

We are now finding some very interesting 
facts m regard to water in connection with 
medicine A man who has received an injury 
to the brain has a better chance of recovery 
from the concussion if his water intake is re 
duced and it appears that epilepsy has been 
ameliorated by reducing w ater intake Rown 
tree s work on water balance has given valu 
able information as to the relation between 
water and physiologic processes We must 
now open a research regarding the water m 
our bodies in the same fashion that produc 
tiv e research w as opened regarding the unoon 
scious control of energy in our bodies 


Seventy five per cent of our bodies is com 
posed of w ater and only 2 5 per cent of solids 
Uc know much of the solids but very little 
about the water the element vital to life 
We know that three fourths of the surface 
of the earth is composed of water and that if 
the earth were smoothed over into a sphere 
there is enough water to cover it two miles 
deep Water is densest in a liquid fona at a 
temperature of 39 2 degrees F W ater expands 
as Its temperatute is increased or lowered at 
212 degrees F or above water is converted 
into vapHsr and expands to occupy 1 642 times 
as much space as liquid water The great 
ponerof steam is due to the enoitaous pressure 
developed by the vaporization of water 
Fresh water is expanded by cold through 
SIX pointed cr>stal]izauoQ into ice at 32 d^ 
grccs F increasing one eleventh in volume 
and thereby becoming lighter hence onlj 
eight ninths of an iceberg is submerged Salt 
water freezes at about 2jr or 28 degrees F 
the exact freezing point depending on the salt 
content and in this process the force of the 
expansion of w ater during freezing is so great 
that the salt is separated and precipitated 
out so that the ice is fresh Although we tno 
that ice and snow can be cooled to tempera 
turcs below 32 degrees F >et under such 
conditions beneath the surface ice and snow 
are less cold than on the surface The} remain 
at about 32 degrees F and arc as effcctiv e m 
sulating matenal as the earth s crust M e can 
understand why when the air is colder than 
the freezing point the Eskimo builds his but 
of ice and snow and why various animals m 
countries with prolonged belovY zero weather 
miAe thcit dens m snow 
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The force exerted by the expansion of liqmd 
water into ice is almost irresistible To break 
rock mto fragments to be used for mechamcal 
purposes, the ancients bored small holes m the 
rock, and m the wmter filled them with water 
which, m freezmg, shattered the rock 
Liquid water is 819 times heavier than dry 
air, but when water is vaporized, it is 132 
times fighter than dry air, and therefore as- 
cends As vapor laden air becomes colder in 
nsing, it forms clouds To reconvert this cloud 
vapor mto liquid water, some metamorphosis 
takes place which may be electrical m nature 
We know that to produce 1 inch of ram, or 10 
inches of snow, there must be suspended over 
each acre 113 tons of water m the form of 
vapor clouds 

■Ul forms of life began m water, a medium 
that seems entirely different from air But air, 
too, has weight and substance, and is attracted 
by gravity toward the earth A barometer 
sunply weighs air As moist air nses, it moves 
spirally, usually m the opposite direction to 
the hands of a clock, carrymg wath it moisture 
which it has gathered from various sources, 
the earth, vegetation, and bodies of water 
^\'hen moisture laden air rises, the barometer 
falls, because the atmospheric pressure is less 
We speak of an area in which this condition 
exists as an area of low pressure When the 
clouds develop ram, the air becomes heavier 
and descends, and the barometer accordmgly 
rises, from the mcreased weight, a sign of 
pleasant weather 

We accept these elementary facts of physics 
as a matter of course But recently, mvestiga- 
tion of water has proved comparable m signifi- 
cance to the mvestigation of energy 

We speak of H^O as water, yet water has 
none of the properties of either hjdrogen or 
oxygen We can separate water into these two 
elements, hydrogen and oxygen, by electroly- 
sis, but when we mix hydrogen and oxygen m 


the same proportion, merely a mixture of the 
tw o elements is formed, which is not water and 
has none of the properties of water WTiat is 
the unknown element that is necessary to con- 
vert hydrogen and oxygen mto the compound 
we call water^ Perhaps some catalyst is needed 
to enable these two elements to combme and re- 
lease the excess free energy which this mixture 
may contam Weknowof the tremendous heat 
developed by the oxyhydrogen burner and gas 
engme, and that it the water vapor is collected 
and condensed, hqmd wrater results The sci- 
entist ciyqjtically states that it is only when 
the chemical mertia of the mixture is over- 
come by dismtegration of the molecules, so 
that free atoms ot hydrogen and oxygen can 
come mto contact with each other, that water 
can be termed Words — words If we were 
to combme any considerable quantity of hydro- 
gen and 0x3 gen, it would be only with great 
peril from the explosion 

It IS interestmg that m some parts of the 
w'orld where water used to be abundant, from 
35 to 75 feet below the surface, and pumped 
up for irrigation, wells 700 feet or more deep 
are now necessary to reach water, and then 
salt water may come in Smee rainfall m these 
places has decreased from an average of 15 
mches to 5 inches, the reserve of water m the 
earth has been reduced What connection, if 
any, is there between water m the superficial 
earth and rainfall? Why did Babyloma disap- 
pear m the sands? Was the withdrawmg of 
water from the outer earth crust for irnga- 
tion a factor? 

The question arises, when is water not water 
as commonly considered? And the importance 
of this question is showm by a study of water m 
the presence of the colloids W^e are not so 
sure now that the colloids always contam 
water m the form that we have understood it 
Water is practicaUy mcompressible, yet a per- 
centage of water, so called bound water, taken 
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inlo the body animal or plant condenses it 
self to 7^ per cent of its former \olume 

tv J Ma\o 

BARBITURIC ACID AJsD ITS 
DERIVATIVES 

B arbituric acid and its den\ati\es 
which are used so uni\ersaUy today 
and about which so much has been 
written since Zerfas and McCallum called 
attention to their possible anssthctic proper 
tiesinPebrusiyol 19^9 havcpro\ed wilhour 
experience of the last two or three years to be 
a disappointment as a new general anaisthetic 
To reahee tJu-j however is not to under 
estimate the advantage of the drug or to 
slight Its contribution as a new hypnotic to the 
comtort of the surgical patient As a pre 
anesthetic the proper amount guenin small 
doses by mouth or mtra%enou«ly beginning 
twelve to fourteen hours before the maximum 
physiological effect is desired wall probably 
give more satisfaction than any other drug 
except opium that has been used for years 
To relieve a nervous high strung sensitive 
patient of a sleepless night with only partial 
remembrance of the tnp to the operating room 
and of the first daj after operation is to lift 
from him a terrific nervous strain which 
probably few of us comprehend The drug is 
not particular!) indicated in debilitated or 
elderi) people nor should it bt gi>en to 
patients with respirator) obstruction Pa 
tients with a verj high or a vef) low blood 
pressure being poor nshs should not be sub 
jeeted to an additional drug 
The use of the drug in obstetrics are in 
creasing Apparently m labor it is more com 
moaly given by the oral or rectal route There 
IS some increase in the use of the drug in the 
toxxnuas of pregnancy Inlravenousl) ad 
ministered it is apparently of value in 
eclampsia it will control convulsions and 


seems to hav e a benefiaaf effect on the course 
of the disea c Data concerning this use o! 
the drug 15 accumulating very slowl) Un 
doubtedly m this use of the drug dosage 
shouldbecarefuUyjudged and very cautious 
administration should be madem the presence 
of oidema 

In neurops) ebutry the use of the drug in 
tra\eiously i rapidly increasing P >clua 
tnsts state that it produces rest m the 
psychoses and quiet m the manias and that 
m mamc depressive and involutional states 
and cafatony it often produces a penod of 
luadity during which ps> chogeme mccham m 
may be studied These ps)cbicallv macces 
sible patients often become much more co 
operative and the period of iuadil} oltca 
allows the institution of standard psvcho 
therapeutic measures on a rational basis 

In angina and anginoid states itsem tbit 
the product isoltenpecoliarl) effecbve He's 
ever little has appeared m the literature along 
this line and judgment is pending as to this 
use of the drug Recently it has been success- 
ful m controlling various spasmodic states 
As an ordinary hvpnouc it is exctllenl be 
cause of the absence of after effects 

It may be mentioned that the excessive 
initial doses — 18 to ag grains — which some 
surgeons Used for a long Umc appear to have 
been entirely discontinued 

Barbituric acid is not a new drug but was 
syntbetLzcd b> Finch in 1864 In iSSS Kast 
who was working v ith the so called sulpbonal 
dematives accidentally discovcrc 1 that tbe> 
possessed hypnotic qualities In the study 0 

tbehypnoticquahtiesof sulphoiial Fi heraaa 
von Mcnng noted that the hjpnopc action 
depended on the attachment of eth)l radicals 
to the central carbon atom ard that there was 
a relationship between the number of e j 
radicals so linked and hypnotic qualities n 
1903 these workers successfully coinpef 
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synthesis of the nitrogen containing drug 
This product was called “Veronal” and has 
later become Lnoivn more appropriately as 
barbital Concerning the name “Veronal,” 
there are a number of legends, one of which 
states that it was named after the city of 
Verona, Italy, and bears no particular mean- 
ing Doctor Fisher’s son has stated that the 
name originated from the Latin word “verus” 
or “tme” and that his father considered that 
the product was probably a true hypnotic 
The recent climcal endeavor to find an ideal 
anaesthetic has been successful in placmg a 
valuable drug before the profession as a pre- 


hminary hypnotic Opposmg this opimon 
there are some surgeons in this coimtry who 
question the advisabihty of such prelimmary 
hypnotic agents These men beheve that con- 
tinued clmical observation mil fail to sub- 
stantiate the advantages of the drug mth 
which manj' of us are non impressed How- 
ever, the fact that so many measures have 
been attempted to secure prelirmnary hypno- 
sis makes very evident the demand for a re- 
liable agent At present it would seem that 
the barbiturates now claiming so much at- 
tention are the most dependable agents we 
have J Tate Mvson 
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GEORGE E GOODFELLOW 

C ARLYLE defined history as the essence of innumerable biographies Such 
a definition may not find favor with histonot^aphers but there is never 
thcless in all human hearts the clement of hero worship The histof> of 
what man has accomplished in this world is at bottom the history of the great 
men who have worked there The history of medicine finds its lure in the study 
of the lues of those men who conlnbuted to its development 

Dr George E Goodfcllow has won a lasting niche for himself in the illustnous 
pantheon of medical science alongside the master surgeons of America chicfl) 
through his contnbution to the surgery of the prostate gland 

HewasbommDownieville Sierra County California onDecembera^ 1855 
where his father Milton J GoodfeUow bad settled after crossing the plains wnth 
a tram of oxen teams and covered wagons m 1849 liis early hfe was spent in 
California and Vevada Attbeageof twelvehewasscnteasttoschool returning 
home m 1869 He attended the Cotifomia Mihtary \cademyin Oakland and the 
UmversUy of California He had a strong leaning tow ard nav al and mihtary life 
and was appomted to Annapobs at sixteen While there it seems that one of the 
upper classmen was insulted by a plebe (freshman) and being of powerful 
build and impetuous courage Ucorge was elected to fight for the honor of his 
class Ills opponent fresh from the plow and hard as nails gave him a hard 
battle but George emerged victorious and his opponent required hospitahsation 
As a result of this escapade George was court martialcd and suspended or dis 
missed from the academ> He then became interested m the study of mediane 

withhiscousm Dr T B LasbcIIs ancminentsurgeonpracticingmPennsjlvama 

Graduating from Cleveland Sledical CoUe e (Umvcrsity of \\ ooster) with honors 
m 1S76 he first practiced in Oakland Cahfonua for some months then went to 
Prescott Arizona to take over the mimng practice at a large mine of which bis 
father a mining engineer was then in charge This together with outside work 
gav e him a large field for surgery Hiskncof military life was suU strong within 
him for he became a contract surgeon at Whipple Barracks near Prescott and at 
Fort Lowell He secured penni sion to join General Custer but the documents 
fromUashingtonweredelajed andthus nodoubt hewassparedtodoothcrthing 
716 



George E Goodfellow 
1855-1910 




GIBSON GEORGE E GOODFELLOW 


717 


His next move was to the then flounshmg camp m southeastern Arizona, called 
Tombstone, the apotheosis m wickedness and lawlessness of all the famous old 
mimng towns of the far west Here he remained untd 1892 when he removed to 
Tucson to take the position as surgeon with the Southern Pacific Railroad 
Dr Goodfellow put much time and thought into the matter of gunshot wounds 
In this wild and lawless frontier country he had a wealth of matenal, because 
disputes w ere frequent and were generally settled •mth the revolver It usually 
took heroic efforts to save the fellow who had absorbed a slug from a “forty-five,” 
but his skill and expenence won him such a reputation throughout the southwest 
that duelhsts frequently stipulated that he be within calling distance However, 
it was an everlastmg disappointment to him that he was never able to save the 
life of a person shot through the abdomen by a forty-five cahber Colt, the httle 
ornament worn by so many frontiersmen in those days He, himself, always ear- 
ned one as a part of his weanng apparel, and emerged victorious from more than 
one shootmg episode He was as dexterous with the revolver as with the scalpel 
His courage was of the desperate type which knew no fear That penod of our 
history in which he was a prominent figure is well told in two thnlhng narratives 
Tombstone, by Walter Noble Bums, and Heldorado, by Wilham Breakenndge 
In the position of coroner, he was called upon to examine the dead as well as 
to treat those who imght survive m a shootmg episode As a result of “assess- 
ment work” on the remains of an unfortunate gentleman who had been badly 
shot up he found the body, “nch in lead, but too badly punctured to hold 
whiskey ” Dr Goodfellow had ample opportunities to study the phenomena of 
shock. He recites an mstance where a bullet, after passmg through ilorgan Earp 
lodged m the thigh of an innocent bystander The latter died “His mjury,” said 
Doctor Goodfellow, “was mconsequential and hardly more than an abrasion 
Technically he died from shock The simple fact is the man w as scared to death ” 
His work was not alone confined to traumatic surgery, but he was called upon to 
do everythmg from cataracts to abdommal sections, often under the most difficult 
conditions on kitchen tables far out m the country with httle m the way of fa- 
cihties except his own boldness and imtiative He took great pnde m his surgical 
dexterity and went to great lengths to develop it He was not content with 
foUowmg m the footsteps of others, but thought deeply and performed valuable 
researches, which unfortunately were lost along with a hbrary of rare and valuable 
books which he had collected However, the Index iledicus contams references 
to a number of articles pubhshed by him on a variety of topics He made fre- 
quent trips to eastern centers to advance his surgical knowledge By a cunous 
comadence his reputation for skill spread mto Mexico He was a student always 
not only of his profession but of languages, several of which he learned to read and 
speak fluently Philosophy was another of his mterests, but geology he lov ed next 
to surgery, a hobby which led him to organize and conduct a p^ of saentists 
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into Jfcxico after a big earthquake about 1887 There far into the interior of 

Sonora he found maimed victims and did all in his poner for them The Mexican 
Government recognized him and presented him with tokens of esteem 

Like Edna Ferber s heroin Cimarron when the Spanish Amcncan W ar broke 
out this adventurous frontiersman always m the vanguard went as aide to 
General Shafter with the post of surgeon on his staff and the rank of colonel 
He was active in all the fighting of Spaniards and disease from Siboncy to San 
tiago Then when the time came for negotiations for the surrender of the city 
and all the Spanish Army it was found that of all the members of General 
Shafter s staff Dr Goodfellow was the only one who was a complete master of 
Spanish As a consequence the negotiations were turned nvpr to him It is said 
that his tact and knowledge prevented the spilling of much unnecessary blood 
He suffered from d j sentery contracted in the Cuban campaign but on recov ermg 
came to San Francisco where he remained for eight years and quickly established 
a lucrative surgical practice His scmldlating surgery rapidly made him the 
cynosure of all eyes among his colleagues He was noted for his epigrammatic 
saymgs oneof which was A surgeon should have the eye of an eagle thehcart 
of a lion and the touch of a woman \our mission m life is to relieve not to 
cause suSenng and pan One might say that this paraphrases the anaent 
aphorism of Gui de Chauliac Let the surgeon be well educated skillful ready 
and courteous Let him be bold m those things that are safe fearful in those that 
are dangerous avoiding all evil methods and practices 

It was during his sojoummSanFranasco that Dr Goodfellow dev eloped tus 
operation of prostatectomy Young inKcens 5 Kr|cry gives him credit for pnor 
ily in first successfully perfornung the operation of prostatectomy Hamer in his 
presidential address before the \merican Urological Association m 1929 stated 
The published record indicates that median penneal prostatectomy was first 
performed by Matson in 1889 Wishard in 1890 and Goodfellow in 1891 Each 
of these three operated without knowledge that it had been previously done 
It does not lessen Goodfellow s achiev cment that he must share pnonty with men 
who worked independently and co madcntally He was among the first to use 
spinal anesthesia and to advocate the open air treatment for tuberculosis 

Dr Goodfellow s restless adventurous frontier spirit could not long brook the 
rcstramts of city life so m 1906 after the San Francisco earthquake and fire 
catastrophe he chose to go back to Mexico urged by his intimate fnend Colonel 
Randolph as surgeon in chief of the Southern Pacific Railroad of Mexico to cs 
tablish the hospital system there his charge going south to Mazatiaa and cast 

to El Paso While thus engaged he was seized with multiple neuntis and after 

a lingering illness died in Los Angeles on December 7 1910 Thus came to a 
premature end the life of a man whose meteonc career was filled to overflowing 
with romance glamour and useful accomi^^ment Thouas E Gibsov 
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Hovimes ad Deos^ mtUa re proprtus acccditni^ 

([uam Saluiem Hominibus daudo — Cicero^ 

T he history of a great institution is but little 
concerned with bncks and mortar, rather 
does It deal with the many personalities 
whose enthusiasm, high purpose, and generosity 
have made it possible Since its foundation over 
rae hundred and SLxty years ago the New York 
Hospital has been particularly rich m splendid 
men and women whose inteUigent zeal and 
generosity have worked mightily to alleviate the 
sraermgs of the over two milli on patients treated 
there m that tune 

In the year 1769, the twenty thousand popula- 
York City was not served by a hos- 
pital The so-called “City Hospital” of this time 
scarcely deserved such a designation for it was 
merely a room thirty-five by twenty-three feet 
containing sis beds A hundred years previously 
iP^^'hve institution under the supervision of a 
Hutch matron had existed for a few years. In 
Hus time, the Pennsylvama Hospital 
which had opened seventeen years previously 
through the efforts of Doctor Thomas Bond and 
enjamin Frankhn was the only hospital m exist- 
m the American Colomes 
The antagonistic feehngs of the colonies toward 
Th was more or less quiescent in this year 
■the Stamp Act had been repealed and the con- 
p atory Sir Henry Moore, Bart , was “ Captam 
Leneral, and Governor m Chief, m and over the 
Pro^ce of New York, and the Territories de- 
pendmg thereon, m Amenca, Chancellor and 
Vice-Admiral of the same It was a particularly 
B^d^ Hme for the appearance of Samuel 

Son of the emment John Bard, ivho in 1759 per- 
tormed one of the earhest successful operations 
Oh a patient with an ectopic pregnancy, Samuel 

of ^ ^ approaches nearer to the perfections 

of h^^ K rratoring the sick to t^ enjoyment of th^IessmS 

Ma^6 Samuel Bard m his Discourse at Kmg s CoUeS 

’Utle as given m preface to Samuel Bard s Discourse. 


Bard was sent abroad for his medical education 
Captured by the French and held prisoner for 
five months he was finally released through the 
efforts of Benjaimn Frankhn, his father’s friend 
In London he studied under FothergiU and 
Hunter, of St Thomas’ Hospital, and m Septem- 
ber, 1762, proceeded to Edmburgh, then a 
medical school of highest repute Three years 
later he was granted the degree of M D and after 
further study returned to New York In 1767 the 
Medical School of Kmg’s College (Columbia), the 
first medical school m New York City, ’was 
established “largely through the zeal and ’devo- 
tion of Doctor Samuel Bard”^ who was made the 
professor of the practice of medicme 
To posterity, perhaps, the most dramatic 
moment m Samuel Bard’s career was his “Dis- 
course upon the Duties of a Physician, wnth some 
Sentiments on the Usefulness and Necessity of a 
Pubhc Hospital,”^ which was dehvered m Trmity 
Church on the occasion of the presentation of 
degrees to the first two graduates of Kmt^’s Col- 
lege Medical School On this day, Mav 16 1760 
Samuel Bard, who was then but twenty-<=eTCn’ 
years of age, dehvered before Sir Henry Moore 
gathenng, his eloquent plea which 
led to the founding of the New York Hospital 
He said in part Let those who are at once the 
imhappy Victims, both of Poverty and Disease 
claim your parUcuIar attention, I cannot repre- 
sent to inyself a more real object of Chanety t±an 
a poor Man with perhaps a helpless Fa’mily 
labourmg imckr the comphcated Alisenes of 
Sickness and Penury Pamt to j ourselves the 
agonizmg feehngs of a Parent, wMlst laboLmu 
imder some painfid Disease, he beholds a helpless 

saS^^f of the ne^cS! 

s^es of Nature, imagme the Desoair of p,, 
affectionate Wife, and a tender ilothfr^Tio/ 
nmher reheve the Pam and Aniety of’ her Hus- 

*Gamsoa F H. 
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band nor supply the impor 
tunate cravings of her Chil 
dren and//Mdenj them jour 
Assistance if jou can but 
the Supposition is injurious to 
Humanitj and you la partic 
ular I know want no such In 
citetnenls to Dutj and Benev 
olence^ I cannot however help 
regretting the verj frequent 
Opportunities jou will meet 
with particularly in this Place 
of exerasing jour Humanity 
upon such Occasions owing to 
the want of a proper Asjlum 
for such unhappy and real 
Objects of Chanty it is truly 
a reproach that a City like 
this should wantapubhcHos 
pital one of the most useful 
and necessary chantable Insti 
tutions that can possibly be miaguied 
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pathology and phjsiology at 
Kings College John Jones, 
whom 1775 published Ihuj 
Concise 1 radical Rcoarts 
upon U ounds and Fractures 
and llalachi Treat Acco d 
mg to Packard Middleton 
Bard and Jo es i ere prob- 
ably the three most eminent 
medical men of their day la 
New'Vork The first attend 

mg surgeon was Thoma. Jones. 

TheRevolutionarj Barno 
brought the hospital to a 
standstill and it was not regu 
larly opened for patients until 
X79X Cunouslj enough the 
first hospital patients received 
m the budding were several 
American soldiers who had 
been wounded July 12 177^ 

. , - — He went m art engagement between tha shore batunci 

on to point out that the ho pital would benefit and two British warships forcing a passage up 
not only the poor but all ranks of the commumtj the HucUon Dunug the war the bospitu 
that It would afford the best and only meaQS of building was used as a barracks for Bniish 
properly instnicting Pupils in the ^acuce of and Hessian troops It is to be feared that 
Aledtcine and closed by saying it wants but a Samuel Bard educated as he was m £ g 
Prime Jfover whose Autiwcity would gvse land not share in the rev olubon«y spnl. 
Weight to the Undertaking and whose Zeal and Ducachet $a>$ Doctor Bards poliuw pno 
Industry t ould promote u Such a one I hope oples being odious to the generality of the con 
e et long to Site TVift up a-mongst us andmaythe muiuty hethoughtitpradeattottuietoShiews 
Blessing of the Poor and the Applause of the bury Ne r Jersey He there occup ed hitaself la 
GoodaodHumane beiheRewardofhisAssiduity prepanngsalt but not succeeding to his sabs/st 
awd X^bovu: Sis Henry Moore head^ the sub tion and being unable to support bis family 
senpUon hst with two hundred pounds others comfortably he returned to Nevw hork on its 
followed and the funds were soon collected bang taken possession of by the British troops 

On June 13 1771 the rojal charter of King After the war ho ever Samuel Bard adjustea 
George III was granted to the Society of the himself to the new condition and hved m acme 


and us^ul life until his death m 1821 He w . 

valiant upstanding figure of a man who feareo 
not his audit , 

The hospital grounds extended from Broad 


Hospital in the City of New kork in Amenca 
The Society puschased&ve acres on lofiy ground 
in the upper part of the aty that is os the west 

side of Broad ay near Pearl Street The comer w-. — - r, 

stone was laid on the twenty third or twenty way west to Church Street and from l^uaue 

seventh of July 1773 When the building which Street north to Worth Street. The main buiJito 

cost some e ghieen thousand dollars was prac with its handsome cupola was in the 

tic^y completed it was ruined by fire on Feb on the Worth Street side was the 

ruaiy 28 r77S More funds were obtained and Building on the Duane Street sde the ne« 
the no pital was completed withm a jear 
The first altendmg phj laan was Samuel Bard 
who was elected m 1774 and served for twenty 
three years never oniittmg a smgle day as visiting 
phj-sioan according to hi friend Reverend Me 
Vickar* The other first attendmg physicians 
were Petter Middleton the first professor of 


OacteSet, H W Am. U Xecorc 


LI V t*r A r at Pnsur 
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South Building, and a laun- 
dry, extensive stables, and a 
building for lectures and au- 
topsies occupied other sites 
The structural group which 
contained about five hundred 
beds for patients, continued m 
active use untd 1870, when the 
governors of the Society found 
the finanaal burden of main- 
taining a hospital on that spa- 
aous and v^uable site too 
heavy to bear They accord- 
ingly vacated the buddmgs 
and leased the ground on long 
terms, which have, from bme 
to time been renewed As 
soon as the necessary funds 
could be accumulated, a new 
hospital was built on the pres- 
ent site m Fifteenth and Six- 
teenth Streets, west of Fifth Avenue, and there 
the work of the Society’s General Hospital has 
smce been conducted.”'® 


'k' 



Vaixstete Mott 
1785-1865 


In 1797 he was professor of 
matena medica at Columbia, 
m 1807 professor of surgerj' 
and midwiferj' at the College 
of Physiaans and Surgeons, 
New York James S Strmg- 
ham appomted phj sician in 
1807 was the earhest professor 
of medical jurisprudence m 
Amenca 

The next great personahty 
was Valentme Mott, who was 
appomted Surgeon to the New 
York Hospital m 1817 and 
served m that capacity and as 
consultmg surgeon for forty 
eight ■years, dymg m of&ce m 
1865 Mott studied under Sir 
Asdey Cooper m London and 
also at Edmburgh At twenty- 
four years of age “feehng the 
competency of gemus he succeeded m ^teirung 
permission from the trustees of Columbia College to 
give private lectures m operative surgery and two 

® . rtf CltrtTPTTr JJ f" 


ace been conducted.”'® ^ pro^^^^^^^ surgery at 

Many bnlhant mescal fi^es were concerned 1818 Mott hgated the m- 


with the New York Hospital Richard Bayley 
was appomted Surgeon in 1792 and served for 
thirteen years Bayley, the first professor 01 
anatomy at King’s College, was a celebrated 
surgeon and probably the first to disarticulate the 
arm at the shoulder Next may be mentioned the 
great professor of surgery at King’s College, 
Wnght Post, who served the New York Hospital 
as surgeon and consultmg surgeon for thirtv-six 
>ears Post was a pupil of John Hunter and was 
the first in this country to ligate the subcla^^ 
artery above the clavicle and to hgate successfuUy 
the femoral artery for popliteal aneurism He 
ligated the common carotid artery in 1813, and 
the external ihac artery in 1814 Valentine 
Seaman was appomted surgeon in 179^ 
served for twenty-one years In addition to his 
distmchon from mitiatmg instruction of nurses, to 
be referred to below. Seaman employed yaccma- 
hon against small pox at the New York Hospitm 
for the first time in Amenca In 1800 he pub- 
lished the aUiteraUve “^Midwife’s Momtor and 
Mother’s HvLrror ” The distmgmshed Samuel L 
Mitchell was appomted physiaan m 179^ ^d 
served for twenty-one years, so great w^ his 
learning that John Randolph referred to him as 
the “ Congressional Library ” David Hosack 
served, m all, thirty-four years as physician and 
consultmg physician He was known to be 
particularly successful m his treatment of yellow 
fever and to have treated hydrocele by mjection 


this mstitution In 1818 Mott hgated the m- 
nommate artery for the first tome m the history of 
surgery (Gamson) '® Sir Asdey Cooper said that 
“He performed more of the great operations than 
anv man hving Many a time was he called 
upon to perform at midmght by the flickenng aid 
of a candle, operations not only difficult m them- 
selves, but dangerous to the paUent and without 
any assistance than that of excited relatives or 
Ignorant fnends 

In 1930 a most mterestmg book entitled “ Sur- 
gery at the New York Hospital One Hundred 
Years Ago ’’waspubhshedby Pool andMcGowan " 
These authors have found a note book entitled, 
“ Surgical Register Surgical cases selected from 
among patients m the wards of the New York 
Hospital accordmg to the Third Section of the 
Nmth Chapter of the By-laws and Regulations 
of the Hospital ” In this book the house sur- 
geons recorded the unusual cases from 1808 to 
1833 In case eighty-two of this book the patient 
died from a rupture of the fiver with tremendous 
mtra-abdommal hemorrhage as revealed by 
postmortem The record says “He had been bled 
before he came mto the house, his pulse at his 
admission was weak and irregular ten o’clock 

^Kdly Howard A. C>cIopedii o£ Amcncan Medical Biography 
Philadelphia W B Saunders igtz p 20c 

“Mott. Medical and Surgical Register > 46*7 YoL i 3 i 3 9-54. 

“Surgery at the "New York Hospital One Hundred Years Ago Pool 
Eugene H- and McGowan Frank J Xcw York P^ H. Hoefcier Inc 
1930 
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V , „ . , . , . Unc Mott and studied un 

Imn 0 able Dresi s «> 


bia pulse bteame full and frequent be vas bled Tfcatineat of Fractures From 1551 he sentd 
t^ehe ounces The neat day be was bled as surgeon and consulting surgeon tor t enl> 
about eight ounces and fainted A few three >ears UilJiam Parker surgeon and con 

days later H \eae ecUo four ounces and be suiting surgeon for twenty-eight yea s dd the 
fainted in about a haU hour Art cystotomy n tins county Wilham H 

Tetanus wa well recognized and called for Draper 1 ho s«r\ed the New \ork llo piwl f j 
the use of opium \ me and her ic local counter thirty nine yea s as pbys nan and consulting 
irritation Although opium was administered physician 1 as the fint professor of dcrmatolor 
in generous amounts before operations (he at the College of Physicians and Surgeons Ti 
absence of anaesthesia made the patient s suffer celebrated Robert F Ueit noted for his 11 cml 
mgs tremendous Eryspelas and gangrene and and articular surgery \ as surgeon and co ultmg 
e\entually amputation not infrequently folio led surgeon for y?/iy one yea r In 1875 the Chambers 
compound fractures Drugs n ere admmstered Street Hospital las acqu red by the be 
m handsome doses ten grains of calomel with Hospital and it nas here that William T Bull 
tnentygrainsofjalapseemedafav nle Ptyalism did a L parotomy which bought him fame 
often resulted Pool and McGowan say Oneis ailoverthe lorld Thesubject lasaman to 
impressed by the poor results with prolonged and had been shot through the abdomen Vr Bull 
complicated postoperati e coursc'v in the cases made an incis on removed themtesunes 
of he niaand amazed by the brilliance and danng and replaced them (Kelly) He was ^ 
and the successful results m the treatment of suigeon with sound judgment and sened the 
aneurysm Newi rkHo pitalfortv enty si years 


Nei York Hosp tal in 1B17 and served 10 that served in that capacity for li enty two years an 
capacity and as consulting surgeon for ^fiy tao b ought fame to the hosp tal for h s 
yra s He IS credited with ha 1 g uittoduced the Practical Treatise on Fractures and 
practice of bedside nsiruction Alfr d C Post tons which ent through se en 
the clever nephe ofWnghtPost was surgeon Charles McBumey who is well Ino m heca 
__j i . rr,.. ... . t rtf Mclf me)* 


and consulting surgeon f e ffty ko t He was f the diagnostic significance of McB m ) 
professor of surgeo at the University of bev po nt n append at s i as c nsulling s g 

\ ork m 1851 and it was sa d no operat on was from 1900 unul he died in 1913 , ,, .j, i, „s* 

too great or too small for him From 1837 A careful record has been kept of all me ^ 

Guidon Buck V as surgeon for forty years. To surgeons and house physic nswhohaiegrauu^^ 
r.,c/.g of fractures he was particularly attenti e ed from the New ^ ork Ho pitai ce i 91 
and in the irards ol lie ^ew lorl. Hospital he A » 

not infrequently devoted the greater part of the iortit»p.»j. 
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recent times, before being 
appointed house surgeon or 
house ph>siaan a man must 
serve eighteen months on the 
surgical or medical service 
reapectivelj The bst in- 
cludes many celebrated sur- 
geons past and present among 
them Wilham S Halsted, 
later the famed professor of 
surgery at Johns Hopkms 
who was house physician 
1878, Ellsworth Ehot, Jr , 
Wilham B Coley , Charles H 
Peck, Edward L Keyes, Jr , 
-UfredS Taylor, Wilham A 
Downes, Adrian V S Lam- 
bert, Eugene H Pool, James 
M Hitzrot, and others 
A.ccordmg to NutUng and 
DocL’ “the disUnction of 
having made the first attempt 
to teach nurse attendants 



belongs to the New York 

Hospital, and to Dr Valentme Seaman, one of its 

medical chiefs, a remarkably broadmmded man, 

IS due the honor of having conceived and im- 
tiated the first sy stem of instruction to nurses on 
the Amencan Contment It was not until 
1877, that the Governors of the New York Ho|' 
pital tounded the Trainmg School for Nurs^ It 
was “ the first private Hospital trainmg school in 
the at}^®’’, the Bellevue Hospital Traming 
School having been established four years pre- 
viously Smce that time over twelve hundred 
women have graduated and over three hundred 
of these subsequently have served as instructors 
in other institutions Miss Irene H Sutcliffe was 
a noted directress of nurses from 1886 to 1902 

Many of New York’s most distmgmshed and 
influential citizens have served on the Board of 
Governors of the New York Hospital John Jnyq 
the first Chief Justice of the Umted States serv'ed 
from 1787 to 1789, Roger Moms from 1770 
1773, nnd from 1777 to 1784, John Watts from 
1777 to 1784, Dr John FothergiU of London from 
1770 to 1774, Aaron Burr from 1784 to J 792 > 
John Adams from 1818 to 1854, John Jacob 
'^stor from i860 to 1864, Cornelius N Bliss 
1885 to 1899 and from 1901 to 1908, Joseph H 
Choate from 1877 to 1917, George F Baker from 
1899 to 1931, and Payne Whitney from 1912 to 
1927 

“NutUng M A, and nock L. L A Historj of Nuiaing Newknct 
G P Putnams ^ns 1907 p j 59 

“SSddon Edward W Address at Eieici^ Comme^raUns the 
. V VcArl Hrv^Tvital School of Nur-ine 


In 1821 the New York Hospital estabhshed on 
Mommgside Heights the Bloommgdale Hospital 
for mental diseases, which m 1894 was moved to 
WTute Plains and now cares for over five hundred 
mental cases The branch hospital, the House of 
Rehef, was maintained from 1875 unUl 1919 when 
It was sold to the Umted States Government 
The Campbell Cottages for Convalescent Chil- 
dren was founded at IWiite Plams m 1907 and 
now takes care of over seventy children daily 
Since 1877 the New York Hospital has mamtamed 
an ambulance service and since that time has 
responded to over 245,000 ambulance calls 

From the time the first wounded Amencan sol- 
diers were admitted to the New A^ork Hospital 
in 1776, It has always played an important part 
m war service Durmg the war of 1812 the block- 
admg Bntish fleet accorded permission for the 
passage of a coal ship so that adequate fuel could 
be obtained for the hospital which cared for 
soldiers and sailors In the Mexican war a few 
soldiers were treated at the hospital but durmg 
the Civil war some three thousand soldiers were 
given medical and surgical attention Dunng the 
Spanish- Amencan war several hundred soldiers 
were given free treatment Dunng the World 
War the New York Hospital mamtamed Umted 
States Base Hospital Number 9 at Chateauroux, 
France, where fifteen thousand medical and 
surgical cases were cared for (Sheldon 

^^Chriatopher Frederick Notes on One Thousand Three Hundred 

•\mbuLmCC CalU iTv New ■% nrt_ T -Vm. Ac. Tnr-* -it^ 
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SiQcei 91 ;7bentlie medical students of Rings 
College were gi%en clinics and instnicUoo in the 
New YorL Hospital it has taken an actiie part 
m medical education In 1S07 the ho pital je 
ceived the medical tudents of the College of 
Phjsicians and Surgeons The present medical 
school aiSJiatioa is mth the ifedical CoUege of 
Cornell University The large chantable service 
has afforded abundant material for in trucUon 
The ho pital is supported by means of its endoi 
ment fund and by the receipts from its pnvate 
patients and it has ah ay s mamtained its separate 
identity 

And now the Governors of the New \ork.lIos 
pital have built a ncv home which adequately 
should provide for the next one hundred years 
It IS situated on an area of three city blocks 
along hork Avenue between Sixty eighth and 
Seventy first Streets On the east is the East 
River and on the South the grounds of the 


Rixicfcller Institute for Medical Research 
When opened ai the fall of 193 the project will 
ptov-ide approximately one diousand beds for 
patients and corrtspondin ly ample faahUK for 
treatment of out patients There will be hraig 
quarter for approximately one hundred and 
twenty five resident doctors five hundred nurses 
and tv Q hund ed emp'oy ees In trucuoa mil be 
provided for about three hundred undergraduate 
medical students and for many advance lu 
dents " The medical school atfiliaiian adl be 
rvith the Medical College of Cornell Unners ij 
When one considers what one hundred and sutj 
years have done for the Aei \ork Ho pital u 
seems that the acme has been attained But 
imagination and conjecture can sea cely cope 
with the surmise as to the nature ol thehistomns 
writing one hundred and sixty years hence 
P im uyA n* I i SBC el SeS ItfillaoM) 
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reviews of new books 


T HEfiratnumberof the Cleveland Clinic Quarlerly 

dated Januarv. 1932, repnnts arUck:, 
bers of the Chmc staff that ha\ e been pubhsbed 
m vanous journals, together iaath_case reports and 
preaentaPons made at regular staff meetings 
purpose of the Qiiarltrh is to furmsh in con\ enient 
form repnnts ot all published papers origina in^ a 
the Clime and thus “avoid the disadvantages both 
to the senders and the recipients of sending separa 
repnnts” The first number contains several in- 
teresting articles “The Nature of Living e s, 
George W Cnle, Mana Telkes, and -^my h Kon- 
land, ‘ Silent Lesions of the Upper Unnarj tract, 
Wilham E Loner, “Tjiies and Treatment of 
Chrome Rheumatism,” Russell L Haden, 

Location of Metastases from the Lnnarj P. ’ 

the Prostate, and the Thyroid Gland B H - ic bj 

“Prognosis and Treatment of Malignant Goiter 
Robert S Dmsmore, “Riedel’s Str^a m Contrast 
to Struma Ljunphomatosa,” Mien Grahani, ^ 
Chordoma,” James A. Dickson and C A 

“W C Roentgen and the Discoverj of the Roentgen 
Ravs,” OttoGlasser, “ \ Case ot Traumatic Retro- 

bulbar \rteno\enous \neur>"sm,” , . »» 

nerandW B Hamby, “Gastrojejuno-Cohctistma, 

John Clones M L M vsov 

p\GET’S collection of philosophical essays* nas 
^ongmall> published 13 years ago and has 
been reissued The essay on Ambroise ^ 

ticularly mterestmg and refreshmg, that on ^ 
tion” Is thoughtful and valuable, and those on Hos- 
pital Life” and “Practice” vmU be read with syni- 
pathetic appreciation by mtemes and prac ioner:» 
The following quotation is illustrative 

“But the young doctor, the new doctor, ^ ^ g"--: 
sipy house, must never be off his guard 
seen and prescribed for his patient, and a 
all that need be said to the friends, and there is tea, 
and what seems a favourable opportunity or 
tending practice Trust them not, y®****" .I* r 

your fingers in your ears, and flee from the ^ , 
Destruction of Reputations If you must stay do 
not stay long, and keep the door of y our bps iafti 
of the patient, of the weather, or of the 
irhich will as surely as the 

handed to you, that There is a 1 °°^ “'"“p 
about \void all topics of Church and State, quote 
neither poetry nor prose, give neither censure nor 
approval to music and the drama, hide y our liking 


‘Cos-rassio ilEDia. By Stepbsa Pas=t FJICS 
Maannian Company 1931 


for anv art but your own Leave behind you, for 
gossip to lap, a saucertul of the milk ot human kind- 
ness^ Never mmd about producing a favourable 
imnression, produce this one impression, that you 
LX V our work, and that it will not be your fault 
if the mixture fails to relieve the patient upstairs 
and then flee ” Frederick Christopher. 

'T-'HE third volume ot a senes of handbooks on 
i therapy and chmeal radiology pubhshed under 
the general editonal supervision ot Prof Giudo 
Holzknecht,= whose recent death the whole medi- 
cal world mourns, has been published 

The work is one concerning which superlative ad 
lectives may be honestly used It is really the out 
standing and most complete work on radiology of 
the oesophagus which has ev er been published Its 
completeness and thoroughness really should serve, 
for some years to come, to dampen the ambitions ot 
any one else considermg a work on the radiology ot 
the oesophagus Chapters are included on anat- 
omv and physiology of the cesophagus, with special 
reference, of course, to those facts v hich hav e bear- 
ing on the radiological mterpretation 
\ chapter is devoted to the normal cesophagus In 
the second section we find descriptions ot the patho- 
lomcal changes ot the cesophagus as seen roentgeno- 
loVally, a detailed description of the functional and 
orgamc diseases of the oesophagus, a section is de- 
voted to foreign bodies and oesophageal changes 
secondary to diseases of neighbormg organs the 
operated upon cesophagus, and the aid of the X-ray 
m therapeutic endeavors in oesophageal disorders 
The third portion of the book is devoted to radio- 
therapy of the oesophagus, which, of ^course, means 
practically the use of radium and X-rays m ceso- 
phageal caremoma Interpretation and techmque are 
discussed m detail, both for radium and the X-ray 
therapy and for the combmed use of these two meth- 
ods Peptic ulcer of the oesophagus is the only lesion 
aside from cancer which seems to have responded 
somewhat to radiotherapy JviiES T Case- 

T he authors express m the preface ot their v ork* * * 
on laboratory techmque the hope that this v ol- 

*H.VNDBcai DE2 RoEXTCE-TnjNDE Edited by Gmdo Hol-^necht. 
\ol- Li ROEVTGEKUVTElaUCinrNC CND StXAHLEVBZSA.'DUj NC DEE 
SpEt-EiOEHEE By Dr Joaei Palus a> \ lenna Jub^ Sp’TDSsr 1931 

*\??Ro\'ZD Laboe-vtory Technic Clixicax Pathological, Bac 
TEBiOLOCicvL, Serolog CAL, BiocHE iiCAL, HisxoLOG CAL. Prepared 
under the ai^pices ot the \niencaa Societ> of Climcal Pa*ho ogisls By 

John K. Rolmer II D Dr PJI D.Sc LLJ) and Fred Boeraer 
New York The a_^t£d by C Zeat Garber \.B iLD \o*i: D 

■\ppfetoa «nd Compan> 1931 
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Since 1791 V. ben the medical students of King s 
College \ ere given clinics and instruction in the 
New York Hospital it has taken an active part 
m medii-al education In 1807 the ho pilal re 
ceived the medical students 0! the College of 
Phjsiaans and Surgeons The present medical 
school afhliation is with the hledical CoUr^ of 
Cornell University The large charitable service 
has afforded abundant material for instruction 
The hospital is upported by means of its endo 
ment fund and by the receipts from its pnvatc 
patients and it has ahva} s maintained its separate 
idenut> 

And no v the Gov ernors of the ^ ew k ork Hos 
pUal have built a nen home which adequately 
should provide for the next one hundred >ears 
it is situated on an area of three city blocks 
along kork Avenue between Sut^ eighth and 
Se enty first Streets On the east is the Ea t 
River and on the South the grounds of the 


Rockefeller Insutute for Medical Reseas h 
When opened in the fall of ig^j the pro eriwil! 
provide approximately one thousand beds for 
patients and correspondm ly ample facdiues f t 
treatment of out patients The e will be fivicj 
quartets for approximately one hundred and 
t entj five resident doctors fvehundrednursei 
and two hundred employees Instruction will be 
provided for about three hundred undergraduate 
medical students ind for many advance stu 
dents The medical school alhliation wJl Le 
with the Jledical College of Cornell Umversit) 
When one considers what one hundred and sut) 
)eais have done for the Ivew kork Hospital it 
seems that the acme has been attained But 
imaginatioQ and conjecture can scarcely cope 
with the surmise as to the nature of thehistonans 
vntuigone hundred and suty jears hence 
IiBU ufAe ae I f h Sx I it N 11 H t»l 
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Contrary to previous \\ork, Dr Pelouze is inclined 
to belie\ e that there is only one strain of gonococcus 
His contention that it is rare to hear complaints from 
the patient with acute gonococcal prostatitis cannot 
he supported Except for alcohol he places no re- 
stnctions on diet A.!! oral medication has little 
value Diatherm> is absolutely ineffective in the 
treatment of gonorrhoea \ timely plea is made to 
Use vaccines m small doses All patients are ad- 
vised to use condoms for at least 3 months after they 
are pronounced cured 

Dr Pelouze beheves that the incidence of true 
gonococcal seminal vesiculitis is small He gives a 
concise discussion of the nature and examination of 
prostatic fluid Epididymitis is a truly mechanistic 
toxin mfection from a distended seminal vesicle 
down the V as The surgical treatment of gonococcal 
epidid>mitis is not favored 
The case studies have not been altered much and 
are yet too overdrawn to conve> to the practitioner 
any thing except respect for correct diagnosis and a 
horror of overtreatment 

The author advises no local treatment of any 
parts of the female during the acute and subacute 
Stages of gonococcal infection, when the disease has 
become chrome, active treatment with mild topical 
germicidal solutions may be instituted Such a plan 
IS supposed to obviate complications 
This book IS a V aluable and useful addition to the 
hbrary of anv doctor Harrv Culver 

A N exhaustive and detailed account of hy dro- 
therapy, thermotherapy, and roentgenotherapy 


in g> necology is giv en in the first half of the fourth 
volume of Veit’s handbook' on gynecology The 
text IS well vvntten but there is v ery httle new in the 
subject matter that is not ordmarily found in text- 
books dev oted to hy drotherapy , tfaermotherapy , 
baths, and electrotherapeutics 

Too much emphasis is placed on the v alues ot the 
types of baths (dry and moist heat), douches, mas- 
sage, and mechanical therapy In the section on 
roentgenology' more than 175 pages are devoted to 
the development and types of X-ray apparatus, 
most of which have been replaced to a great extent 
by the more modem improvements Much of this 
detail could be safely omitted and more space de- 
voted to the subject of roentgenotheraphy' 

It 13 staking that the Amencan umt v'-hich is 
standardized by the U S Bureau of Standards is not 
mentioned, although much space is devoted to the 
German, French, and international umts (r-Em- 
heits) To the chmeal gy necologist it is most urgent 
that a umversal standard be adopted or a ratio of 
the r-umts be estabhshed so that one may' be able 
to evaluate the v anous results recorded in treatment 
In spite of these criticisms, there is no doubt that 
the completeness of the subject matter and the true 
German thoroughness with which they, are covered, 
renders this v olume of unusual v alue to gy necologv' 

SynsEV S Schochet 
Julius E Lackxer 

> V m s Haotbccs dei GysTkolooe Edittd b> Dr W StoecieL 
Vol » tstbill — Die PHvsikAUSCBE THrsAPrE IS DEs Gyvakouioie 
E dited b> A Laqner W Rump and H Wintn. Munich J F Be*s- 
tnann igso 


BOOKS RECEI\rED 


Books received are acknowledged in this department, 
ttndsuch acknowledgement must be regarded as a sufficient 
return for the courtesy of the sender Selections will be 
made for review in the mtereats ot our readers and as space 
permits 

PATHOLQGtE UND KltXIK IX ElXZELDVKSTELttP.OEN 
Vol n — ^Thrombose, ihre Grundlagen und ihre Bedcutung 
By A Dietnch Berlm and Vieima Julius Sponger, 1932 

United Stvtes Aemv X-Rax JIaxual, Authorized bv 
the Surgeon General of the Army 2d ed Rewritten and 
edited by Lt. Col H C Pdlsbuiy, M C , U S A New 
York Pauls Hoeber rpya 

Thomson &. Miles’ M vntj al of Sl rgern By Alexander 
Miles, MD, LLD, FRCS (Edm), and D P D 
Wilkie, M D , FRCS (Edm and Eng ) Vol u— 
Extremities — ^Head — Neck and vol m — Thorax — Abdo- 
men Sth ed New York and London Oxford Umversity 
Press, 1931 

Applied Phvsiologv By Samson Wnght, M D , 
M R C P 4th ed New York and London Oxford 
Umversity Press, 1931 

Gyn aeeologiscse Opekationslehre By Hofrat Prof 
Dr Josef Halban BerUn and Vienna Urban &. Schwarzen- 

1932 

Hertzler’s Monographs on Surgical Pvthologv 
Surgical Pathology of the Female Generative Organs By 




x-KLuivu u A uiiaiaeipiiia, 

London J B Lippmcott Company, 1932 
Surgical Errors anti Safeguards By ilax Thorek 
if D With a Foreword by Arthur Dean Sevan, M d’ 
Philadelphia, Montreal, and London J B Lippmcott 
Company, 1932 

„ Gyn AxioLOGV By Sidney Forsdike, M D , 

j> o , r K L. o I.0QCI011 \\ illiain Hememami, 1932 
Fertility and Sterility in ALasslage, Their Volun- 
tary Promotion and Lemitation By Th. H \ vn 
Velde, MD Tmnslated by F M sfeL Bro^e “4 
\ork Covici, Fnede Inc , 1931 
San Francisco C ancer Survxy , Sev exth Preliiun vry 
tooRT By FredenckL Hoffman, LLD ^n^c^ 
^der the auspices ol the John Hancock .Mutual L* 
Insurance Comply, The Pacific Alutual Life Insur=mce 
^mpany, and The Prudential Insurance Co^^o! 

Enquiry into Costs of Livtng a 

Detoot Living Costs ’in 

^ETROiT cu 6 \) ant) Fourteen European riTT^c 

Studies and Reports S^^ 
^siSrk^r London^ S Kin^ 
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second assistant to familiarize himself at the 
operating table vvith the pathological conditions 
from ivhich his patients suffer and the methods 
taken to reheve the conditions He should learn 
more about operations and particularly the dan- 
gers of operations and the comphcations that 
ensue therefrom Fmally, m this year he should 
be made to conduct the admmistration of the 
anaesthetic in a certain number of cases, for one 
of the Sony sights in modern medicme is to find 
ph}'sicians who really are mcapable, even m an 
emergency, ot givmg an anaesthetic satisfactorily 
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ACTITAI. CnSRICULUir SEQUIREIIENTS Of HOURS 

Second year 

Lectures — 8 

Laboratory exercises — about 100 hours 
Third year 

Weekly lectures — 32 hours 

Weekly chmc — 32 hours 

Section work — about 100 hours 

Surgical specialties — each 8 lectures and 25 hours m 
dispensary section work — ^X-ray, genito unnaiy sur- 
gery, orthopedic surgery, ophthalmology, otolaryn- 
gology 
Fourth year 

At least 2 months as chruca) clerks 


GRADUATE TEACHING OF SURGERY' 


GEORGE J HEUER, M 

I T has been rather difficult to know just how 
to approach the subject of the graduate 
teaching of surgery In a broad sense grad- 
uate teaching m one form or another is widespread 
m this country Any hospital, clmic, or other 
organization, whether connected or not with a 
recognized teachmg mstitution may and does 
conduct so-called graduate courses m surgery 
Some of these hospitals and chmcs have been 
approved by the Council on Education of the 
^encan Medical Association or the Amencan 
College of Surgeons, and their courses, therefore, 
are known to possess some merit The majonty, 

I miagine, have not received such recogmtion and 
their courses and the quahty of instruction given 
remam obscure It is impossible for an mdividual 
to know at first hand what is gomg on m this field 
of graduate teachmg and therefore fairly to ap- 
praise It In a narrower sense, graduate teaching 
niay be considered a function of the university 
medical schools and discussed from this viewpomt 
alone, and with the hope that such a discussion 
might provoke a more lively mterest in the sub- 
ject than has been evident in the past This might 
be the better and easier avenue of approach, for 
It IS known, or easily could be ascertamed, what 
particular problems each medical school has to 
meet, how it may or has met them, and what 
results It thus far has achieved Neither of these 
avenues of approach, to me, seems satisfactory 
lor this occasion, for the time obviously is too 
short to discuss the various aspects of the subject 
I propose, rather, to present the subject from the 
Viewpomt of the many graduates m medicme who 
each year seek opportumties m surgery, a view- 

* Presented m S>Tnposimii on Graduate and Undergraduate Teacbing 

New York Ocl 


D , F A C S , New York: 

pomt I beheve I have mterpreted correctly as a 
result of the evpenence gamed by many years of 
graduate teachmg, of the mvestigation of many 
chmcs where graduate teachmg is done, and of 
the information acquired by interviews with and 
letters from hundreds of young men wno have 
desired a career m Surgery 
These men compnse m general three groups of 
individuals (r) those who, foUowmg them gradua- 
tion m medicme, wish to and can at once pursue 
their graduate studies, (2) those, who, havmg 
taken a graduate course m surgery of 2 or 3 years’ 
duration, have found it madequate and seek 
further education and trammg, or wffio, havmg 
spent one or more years m a laboratory' or other 
branch of medicme decide upon a surgical career, 
and (3) those who having gone into the pracuce 
of surgery for a vanable penod decide that their 
educauon is mcomplete and wish either to start 
anew or to supplement their education. The 
opimons of these men who hve m all parts of the 
country and who have had a great vanety of ox- 
penences afford a surer gmde to the status of 
graduate teachmg m this country than any I may 
have formulated iloreover, they should have 
more weight, for those seeking careers m surgery 
are numerous, know what they want, know the 
sacrifices mvoKed in the attainment of them 
ideals, and are qmte wilhng to make them These 
opinions may, I think, famly be stated as follows 
W that neither the quahty, nor the duration, nor 
the scope of the graduate mstrucUon generally 
offered at present are saUsfactory to tho=e stu- 
dents seekmg a career m surgery, and (2) that the 
opportunities for graduate instruction which to 

Collest of So.seoas 
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TEACHING OF SURGERY' 

ELLIOTT C CUTLER M D FACS Clevewk Oui 

T he real edu^uon ol a su geon is a post block. s}-stem used m this countrj this usuallv 
graduate problem It is a matter requinug means at the end of the second j car Insir ction 
several jears of experience and in this coun in this introductory course m surgery should in 
try IS provided form the posts of assistant resident elude some teaching in aiucsthcsia asepsis surgi 
and resident surgeon in the larger hospitals both cj technique and the princ pies f support and 
\ ith and without umversily affiliation Surgery immobilisation I believe that this leaching u 
can be learned only by practice and it should not best carried out partly by a few didactic lectures 
be required of the teacher of surgery many school followed by some practicU experience which may 
to turn out people qualified to practice this be best given m a laboratory I believe that im 
dangerous art In fact one of the highest obhga adnuruslration of an anxsthetic is more prope ly 
tions still resting upon the profession of medicine learned upon animals than upon human beings. 
IS to change the present registration laws v hich I bebeve that aspesis and the pnnaples hich 
permit the graduate of any med cat school v ho underlie sterilization as well as the practical car 
can pass the registration examination to practice rytng out of methods of sterilization can well be 
urgery At the same time smee a large propor tau^tinalabo atorycourseinwhicbthestude ti 
tion of the general pracutioners patients suffer leam to scrub their hands sterilize ihcir dry goods 
from disorders for which minor surgery is the and instruments and also learn by minor iroce 
chief therapeuUcagent every medial school must dures upon animals that operating upon livvg 
p ovide its students with teaching and experience matter is some bat diHerent from ineir anatomi 
m the pruiciples of surgery and particularly in the cal ai^ pathological experiences. At the same 
care of patients suffering from trauma ana infcc time m this course may be taught the prmciplcs 
lion Inaddition it must give its graduates suffi of support and imm biluation which unde be (he 
went teaching and practice n the gw g of an cateolfractures an i other forms of trauma 
mslheiics to make it safe for them to adroimster In the thud year the students should come into 
anmsthelics in time of neccss ty To accomplish contact with patients This is sually earned out 
these aims it is customary that undergraduates by having students attend dispensa les and out 
be grounded m the principles of s rgeiy These patient departments in small secuo s •tt the 
pnne pies are the methods by i hich we combat some lime by lectures and amphitheater cimics 
pan infect on and himorrhage Itiswellknov n the class should cover in a general manner it- 
that su gical procedures arned out without pain gionol surgery And in add Uon a fe 7 lectu « 
hmmorrhage or infection a e likely to be success and some d spe sary p actice must be given in a 
ful provided the student has a fair kno ledge the surgical specialt s This year shoula ail 
I anatomy and physiology the student a wide famil anty with the ordmary 

The bl ck system utilized in most Amcncan formsof diseases to which thes 'Sco*} 
medial schools provides for the study of no mal some relief and in particular he should 
structure and normal function m the ffist a years methods by which v e are for the simple 
Following this come a years in which students of trauma and infection . 

study alterations from the normal — which we call Finally in the fourth year t 

In between these two g eat pe lods f st dents to be taken into hospitals a 
the student s cduation should come cc lam pre w th then medial school as dmiaj cl 
liminary courses given by the depa tments of this time the student is p actially J 
medianc and surgery in whi h the students ar mtc e H should contin e to 

taught the methods by v hich one studies altera milia ty w th the forms of of acme 

tions from the normal This mstnicUon is bet f bysrgeons * ated as 

given before the students see patients with the therapy and mdeed should be per 

PeieBUJUSympowunMCf*^^**®^^ ^ wul Conpeaof Aniei>t*» Cul!et<of S"**** 
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in graduate teaching continue as the> are and 
evolve as they may m spite of the dissatisfaction 
of graduate students or whether, generally, v.e 
should attempt to meet their requirements My 
own opmion is that ne seriously should consider 
making the attempt, for when a time has arrived, 
as it seems to have at present, in which the educa- 
tional ideals of a great number of students are 
apparently higher than those of the teachers w ho 
mstruct them, our position as teachers leaves 
something to he desired 

The attempt certainlj should not be made un- 
less the responsibdities mvolved are clearly under- 
stood To grant a graduate student a large ev- 
perience in operative surgery it is necessary that 
he have a long period of graduate instruction 
This should include a thorough knowledge of sur- 
gical pathology and of the fundamental prmaples 
of surgery, a wide experience m the diagnosis of 
acute and chrome surgical conditions, a famiharity 
with pre-operative and postoperative treatment, 
a large experience m operative surgery gamed 
first as an assistant and later as an operator under 
the immediate guidance of his teachers, and sound 
surgical judgment gamed not only by contact 
with his teachers but through his own surgical 
expenences Smee it cannot be loretold along 
which road his career may he, it should include, 
m addition to this climcal traming, a fa mili arity 
with the techmque and methods of research, and 
experience in teachmg and m the organization of 
a teaching chmc It should lastly and impor- 
tantly mclude the knowledge and the acquisition 
of the best ideals m medicme 


That such a form of graduate teachmg has been 
m existence for many years must be well known 
to you It IS the form long smee used m the Ger- 
man university dimes, it was first mtroduced in 
this country by Halsted and was m use contmu- 
ously in Baltimoie during his lifetime there, it 
has been adopted by some of Halsted’s earher 
pupils who have been appomted to chairs of 
surgery and has appealed to some of the younger 
surgeons, not of Halsted’s particular school, who 
more recently hav'e been appomted to professonal 
posts Our oivn experiment m this form of gradu- 
ate teachmg is of 10 years’ duration and differs 
from earlier ones only m some min or, but, we 
beheve, important details ^ The exact kmd and 
scope of the instruction given and the experience 
gamed m this form of graduate teachmg may and 
does vary m the few dunes m which it exists 
With us the period of mstruction covers 6 years 
after the interne year, and at the end of this 


'I ha\e elsewhere described this form of graduate teaching 
umv Ot Cmcmnati Bull 19 5 i senes i\ Surgerj South M 
1930 xxni, 22 


penod a graduate student’s climcal expenence 
will have mcluded dose contact with at least 
10,000 surgical cases, and he personally will have 
performed from 1,200 to 3,000 surgical operations 
of winch 75 per cent will have been major opera- 
tions His teachmg expenence will have covered 
5 years m the teachmg of surgical pathology, ot 
the pnnciples of surgery- and ot dmical surgery 
m various dispensaries and wards His expenence 
m organization will have mduded the conduct of 
the hospital wards, operating rooms, research 
laboratory , and out-patient dispensanes His ex- 
penence in research work will have mcluded the 
pursuit of a varymg number of chnical and ex- 
perimental problems dependmg upon his lean- 
mgs and capabihties m this direction But, how- 
ever it may vary m its details m different dimes, 
this form of graduate teachmg has, to the student, 
this great advantage — that at its termmation he 
may set out upon his career, not with the idea 
that his education is now complete, but with the 
confidence that he safely can practice surgery 
upon his fellow s or enter upon a career of teachmg 
and research 

This, then, is the sort of graduate instruction 
which young men pla n ni n g a career in surgery 
are seekmg and often seekmg m vam The form 
of education they' want exists but exists only lor 
the comparatively' few They have already' ac- 
cepted It as desirable and are wiilmg to devote 
the y ears necessary' to its acqmsition WTiat would 
appear necessary for its wider adoption are the 
convictions on the part of umversity' medical 
schools, hospitals, and surgical profession that it 
IS sound and the facihties for properly conduct- 
ing It 

That the connction of the soundness ot this 
form of graduate teachmg is not at aU general is 
qmte evident, but I sometimes wonder whether 
It IS a considered conviction My attempts to 
survey educational hterature as it pertains to the 
graduate teachmg of surgery leads me to ilunl 
that the subject has not adequately been pre- 
sented to the profession at large In the y ears that 
I hav'e been associated with vanous surgical so- 
cieties, the members of the majonty of which are 
teachers of surgery, I cannot recall a meetmg de- 
voted to a discussion of the graduate teachmg of 
surgery So far as I know, no serious study of the 
results of the vanous forms of graduate teaching 
now open to the student has been made Po^ 
sibly, then, the subject has not been considered 
sufficiently to warrant positive convnctions, and 
perhaps the time is ripe seriously to appraise, as 
our students before us, our present methods of 
graduate teachmg 
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them are satisfactory at present are quite m 
adequate To them proper graduate teaching in 
surgery is a \erj important need in methcal 
education today 

For the student to find fault nith our present 
methods of graduate teachmg is of course not 
difficult but for us to suggest better methods 
which successfully can be earned out under 
emtmg conditious seems to me quite difficult 
The problem is a complicated one InsoKed m 
it 15 the proper education of the three groups of 
individuals I have yust enumerated and by means 
of teachers and institutions which vary tiemen 
dously in almost every conceivable respect Ob- 
viously It would be impossible to discuss such a 
complicated subject in lo minutes and I shall 
m the time allotted me speak only of graduate 
teaching as it pertains lo the first group— to those 
g aduates in medicine who at once are able to 
pursue their graduate studies To select ibis group 
seems to me proper for in my experience it is the 
most numerous and the most insistent in its 
demands 'Moreover I think that if its demands 
can h« met satisfactorily one of mo things will 
happen with respect to the other groups either 
theyvviU in a comparatively fen years disappear 
or the difficulties connected n ith their proper cdu 
cation will become clarified and therefore more 
easily solved 

What opportunities at pre ent has a member 
of the first group of acquiring further cducat on 
and experience? (x) He may find himself com 
pelted to enter practice at once and by the ex 
peticnce so acquired enlarge his education (z) 
he may affiliate himself v iffi an older pract ci g 
surgeon w ho becomes his graduate teoche (3) he 
may go abroad and make arrangements \ ilh a 
foreign surgeon who gives h m a graduate cou se 
in surgery (4) he may take a years or 30 
months intemeship in a hospital during the latter 
part of V hich particularly he lecei cs some 
graduate instruct on (5) he may yoin a surgical 
dmic which gives a a or 3 years course of 
graduate instruction (6) he may connect bunseU 
V ilh a ho pital and by a long apprenl cesh p 
work his way through di pensary s rvice up to 
the po ition of assistant attending and fin^y of 
attending surgeon and (7) he may be selected 
to take a period of graduate insiruclio and tnu 
ing in one of our university med cal Kbook The 
prospccuve surgeon eariy career may ihettfo c 
vary greatly By any of the methods e umc ated 
he may and has achieved the higher career n 
surgery for as in educational efloxts generally 
the results depend not so much upon methods as 
upon the man seeking education or the combina 


two of man and teacher But m my exper ena 
the graduate student whileadnuiPng its comet 
ness IS at present wholly unimpressed by lha 
viewpQint He realizes as well as v e that sound 
leadership in medicine becomes me easugly de 
stfable as the complexity of the subject 1 aea«s 
he knows that in a country where each year more 
than a imlhon surgical operations are performed 
a fciuly large number of highly educated saf 
practitioners of surgery are necessary and no 
longer content with mediocrity he is eager to k 
included among the leaders and best practitioners. 
He seeks the forms of graduate leach ng which he 
believes will most surely lead him to his desires 
and be appraises them from this viewpoi t 
In this appraisal the 3 first methods fail to 
figure largely and he takes advantage of them nl> 
when other opportunities are lacking The fourtli 
and fifth methods are acceptable but often are 
a source of keen disappointment As graduait 
courses they are too short and prove to be merelv 
preparatory courses the reci^nts of which r^ 
quire further training before they feel competent 
lo practice surgery Many inten ens ith and 
letters from young men attest to the correctn a 
of this statement The s vth method— a 1 g 
apprenticeship m a good hospital ably taff d— 
always has been a favonie a d has led to the 
production of many good surgeons The chief 
objection toitonthepartoftheyoungma seek 
mg graduate instruction is the lack of prog essioo 
m his eduatJon The men am mg at the h gher 
posiUons remain to long in them they halt the 
progress of younger men com ng alo g ho m 
turn hold up others ks a teachi g u it the 
organization periodically becom s quiescent the 
only acu vty — and the least important from the 
viewpoint of graduate teach ng— being the com 
1 g and goingof a gro pofinternes Tfieseventh 
method — a period of graduate i stru tion in a 
university tnedical school— is the m t eagerly 
sought but again the student fi ds in ffifiere t 
mcffical schools the grealc tvariat on i theUnd 
Ihcdutalioti and the apparent im (ihegaaaie 
leaching of surgery \s in the other forms 1 
graduate leachi g numerated he often fa Js to 
fi d what he seeks 

What he seeks undoubtedly is a thorough s 
E ed cal on which includ so/ gf f to « 
xP K e » 0^ or i « gcry gained u de ww* 
petent teachers He seeks n other w ds 
su gcalcd cal on earn d to its I gicalc nclu 

notonewbeh mit a cry essent al f art oi it 

I de d its culminat on , 

The quest on arises whethe cducat ally an 
p act tally it is better that aU these eqicnnienU 
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T he essential utenne bleeding is defined 
as that in which there is an absence of 
any detectable chnical pathology m me 
entire fe m ale genital tract, save for possible 
enlargement of the uterus This affliction has 
been called “chrome metntis,” “fibrosis uten, 
“myopathia hfemorrhagica,” “pseudo-nae- 
tnte” (French), “sclerose utenne” (French), 
etc , according to the views of vanous authors 
upon the cause or chief pathological feature 
obsen’’ed by them 

Numerous papers and monographs have 
been written upon the subject, a great amount 
of research has been done m tins direction, ^d 
yet at the present time we cannot say that 
the precise cause of this condition is known, 
and as it often happens, when the etiology is 
obscure, numerous theones are ofiered m its 
explanation by vanous authors only to be dis- 
proved and cast aside by subsequent mvesti- 
gators Nevertheless, the multitude of 
has accomphshed a great deal It has taught 
us the mmute histology of the female gemtm 
tract at the vanous phases of the n oman s 
sexual hfe, it has clarified the nomenclature 
and has suggested a chmeal course which has 
yielded satisfactory results m selected cases 
This study was undertaken m order to learn 
what is or what is not the cause of the bleedmg 
and we think that we have succeeded m the 
latter The matenal is compnsed of 25 speci- 
mens removed surgically for vanous reasons. 


such as bleeding, prolapse of the uterus, 
taken diagnoses of utenne fibroids, etc In 16 
cases there was vaginal bleedmg of varying 
seventy and duration, lastmg from several 
days to 2 years at both extremes, bemg of 
menorrhagic and metrorrhagic type and some- 
times unmterrupted tor several weeks to 2 
months In one of the cases a prelimmary 
curettement was performed for diagnostic pur- 
poses shortly pnor to the hysterectomy, with 
no amehoraPon of symptoms In another case 
the utenne cavity was cleaned and radium 
mserted without a noPceable effect upon the 
hemorrhage In 9 cases there was no bleedmg 
at all In one of them, the menstrual penods 
occurred every 2 weeks and were of moderate 
duration and amount In another there was 
amenorrhoea of 3 to 4 months, foEowed by a 
normal menstrual flow These 9 non-bleedmg 
uten served as controE, for we aimed to com- 
pare the histopathology of the bleedmg uten 
with that ot the non-bleedmg, although we 
did not consider the last group normal, be- 
cause some of them were prolapsed, others 
considerably enlarged, and the only clmical 
distmcPon between those two groups was the 
presence or the absence of bleedmg 

Of mterest also were the findin gs of associ- 
ated pathology m the rest of the gemtal tract, 
such as m the o\ anes or tubes, or both these 
structures, and whenever it was possible, we 
gave the data about the condiPon ol the 
733 
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How shall we approach such an appraisal? The 
question requires senous thought and ample dis 
cussion if u e are to attempt one at all or make one 
which will be satisfactory and con\inang Various 
i ajs at once suggest themselves but on re 
flection seem of doubtful value A way which 
appeals to me is to jud e our educational methods 
as we jud^e other methods m surgeiy — by the 
results they hav e achiev ed m this country in the 
past 30 years esults in the form of men dis 
tinguished in surgical practice in surgical teach 
mg and in surgical research It is a way which 
might appeal to surgeons generally who no longer 
are concerned chiefly with their immediate but 
V ith their late results Such an educational 
survey seems at flrst glance stupendous but my 
own expenence in the follow up of graduate 
students leads me to believe that it is not im 
possible* But whatever way may seem best one 
of Its important objects should be to convince 
ou selves as teachers that the students judgment 
of our graduate instruction is right or to convince 
them as students that their judgm nt is WTong 
Such convictions are essentul to harmomous 
progress toward better graduate teaching 

In the minds of many the ditSculty nith the 
form of graduate teaching the student seeks lies 
not in its dcs rabibtv but in its more general 
applicability— in the belief that there is generally 
lacli g the faciLties for properly conducting it 
Myexpenenceleadsmetosay that foritssucccss 
It s necessary to have (i) a group of excellent 
teachers so imbued ith the desi e to instruct 
others that they arc lUing to curtail some of 
thei own activities (a) a ho pital lUi f om 75 
to 100 (preferably mo e) act e surg cal beds 
fully control! d in the sense that they may be 
used for leachuig purposes (3) a surgical labo 
ratory for pathology and experimental s gery 
(4)alibraTy and (5) fellowships fo Ihosestudents 

So th. JI J u I. 


who may need finanaal aid How many of our 

urn ersity medical schools can or could meet these 

requirements? How many of the larger hospililj 
throughout the country can do so> Can 0 e not 
iina<nne the umv ersity medical schooL and the 
larger hospitals closely Imked mag eat educa 
tional effort? In such a scheme the position of 
sur eon m chief or surgical director of a ho piial 
would be a recognized teaching post as in a medical 
school the meumbent of which would be rtspon 
sible for the graduate teaching I need not ebbo- 
rate the idea you can yourselves do so if you 
choose In its final developmeat it leads to the 
conception of our university medcal school as 
the centers of graduate as well as unde graduate 
tcadiing each surrounded by its g oup of athli 
ated hospitals and all closely united 1 the com 
moa aim of educating surgeons AU this of 
course is visionary but if ve are to educate the 
number of surgeons the count y needs and n the 
way they desire we must e pand our educatioaal 
efforts beyond our med cal schools and attempt 
to afUiaie with them in this effort a ctttaui n m 
ber of our larger hosp tals liigbtly u ned 0 t 
such an educational program would I think go 
a long way to vard solv ng many problems It 
would give graduate students greater opporlu 
mties for acquin g the education they ant it 
V ould ele ate the prese t standar Is of surges 
and It ould imp ove the service rendered the 
chanty semi pn ale and pr ate patient It 
would by creating ma y additional teaching 
posts partly sol e the problem of the seto d 
strin men— men eminently qualified to team 
and practice who nov emain too long *'* '*'* 
subordinate pos u ns of teaching clinics M at 
It not also contribute toward the olution of t o 
of the problems vhich most nearly cone n this 
organ] aiion— the qual ficalion a d fitness to 
practice of surgeons and the ethics of the s gicai 
profession? 
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closely to those descnbed by Schroeder m 
cases of “myopathia htemorrhagica,” a de- 
tailed descnption of which will be given below 
In the bleedmg group of our senes the most 
marked feature observed v as the hyperplastic 
condition of the glands (the term ‘ hyperplasia 
endometni” we do not use m the speaal sense 
of the word to descnbe a pathological entity, 
but m the same sense as it is employed in 
general histopathology) 

In lo cases, the glands were seen uneven m 
size, hned wuth cyhndncal epithehum, the 
nuclei of which were mtensely stamed with 
basic stains In all these lo cases the majonty 
of glands were dilated and not infrequently 
hned with many layered cyhndncal epithe- 
hum In 5 cases, or m 35 per cent, some of 
the glands were dilated into cysts, which lost 
their glandular appearance These cysts w ere 
most frequently lined with cuboidal epithe- 
hum and occasionally their epithehum was 
flattened out The lumina of those cysts con- 
tamed amorphous debns and large epithehal 
cells Along with these dilated glands we have 
observed m some of the specimens tortuous 
glands with stems of connective tissue, hned 
with cyhndncal epithehum, trespassing upon 
the lumma and givmg them a papillary ap- 
pearance In 2 cases, premenstrual changes 
were seen m the same specimens m which 
there wmre also features of hyperplasia of the 
endometnum Frequently we observed an m- 
crease in the number of glands These lay 
Very close to each other, with the stroma scant 
between them The hyperplastic and hyper- 
trophic changes vaned greatly m these 10 
specimens Sometimes the only deviation 
from the normal state was the very tall, m- 
tensely stained epithehum of the glands, the 
mucosa bemg sound otherwise Occasionally 
goblet cells intermmgled with the ordinary 
cylmdncal cells and more frequently vacuoles 
Were seen The stroma we have found loose 
m texture m some specimens, dense and cellu- 
lar m others Frequently, especially m those 
cases m which the glands were distinctly di- 
lated, we noticed mitotic figures m the frame- 
work of the mucosa A peculianty seen m 
some of the specimens was large mononuclear 
cells with a wade protoplasm, the nuclei of 
which were displaced to one side Necrotic 


areas we met three times m the bleedmg group, 
most prominently m the case that received 
radium some time prior to the hysterectomy 
In some specimens, the framework of connec- 
tive tissue stroma wms mcreased m amount 
and appeared thicker and coarser than usual 
This hbrosis of the endometnum was particu- 
larly well exampled m 3 cases In the bleedmg 
group there w ere 4 specimens which revealed 
no demonstrable denation from normal m the 
endometnum, except the presence of cystically 
dilated glands m 2 of them None of these 
4 cases had any ovanan alterations In the 10 
cases which showed some degree of glandular 
or stromal hyqierplasia, 9 were associated with 
ovanan abnormahties and i had no ovanan 
pathology whatsoever In i case only we ob- 
served mononuclear cells of large size, m w hich 
the nuclei were very py knotic and surrounded 
by a hght halo, which gave the impression of 
bemg plasma cells This was the only speci- 
men m the bleedmg group which gave evi- 
dences of a chrome inflammatory process m 
the endometnum (this case received radium 
treatment 6 months prior to the laparotomy) 
Besides authors who beheved m endometnal 
changes as the mam feature of idiopathic 
utenne bleedmg, there were others who, qmte 
early m the history of this question, sought 
the cause of bleedmg m the mesometnum and 
focused their attention upon every constituent 
of this structure The term itself “chronic 
metntis’' as this condition has been and is 
still called, imphed that the etiological factor 
was localized m the myometnum and was of 
inflammatory nature (at the present ‘chronic 
metntis” is not used m that sense) 

Pnor to 1902, many works upon ‘chrome 
metritis” contamed a descnption of the uter- 
me wall m which the amount of fibrous tissue 
was mcreased, but the early writers did not 
asenbe much importance to that fact On the 
contrary, Theflhaber and Heier m 1902 con- 
sidered the mcreased amount of fibrous tissue 
as an etiological factor m idiopathic uterme 
bleedmg They thought that the decreased 
power of uterme contractions or as they name 
It msufficientia uten” was responsible lor 
the bleedmg They contended that the uter- 
me contractions play an important role m the 
circulation of this organ, assistmg the outflow 



SURGERY GWECOLOGY AND OBSTETRICS 


appendages In the bleeding group ne found 
pathological changes m the o\anes or in the 
tubes or in both of these organs In only 4 
cases was there no associated pathology m the 
entire genital tract while m 2 cases there was 
chronic salpingitis only In 10 cases there 
were pathological findings m the o\anes 4 
times the oianes alone deinated from nor 
malcy 4 cases showed abnormahties m the 
01 anes with accompanying chronic salpingitis 
in 2 cases in addition to the changes in the 
oiancs small intramural fibroids were found 
These fibroids were so small and msignificant 
that they escaped not only clmical detection 
but they were in\i3ible during the operation 
their presence being discovered only upon cut 
section of the specimens Because in all of 
these cases in which chronic salpmgitis and 
small intramural fibroids were found during 
the operation or m the laboratory the bleed 
mg w as considered idiopathic from the clinical 
standpoint we mcluded them in our study 
To summarize the condiQon of the adnexa 
in this group we may say that of 16 cases 10 
or 60 per cent showed pathological Ganges in 
the o\anes while in 36 pet cent of the total 
the tubes were m\ohed with or without ova 
nan patholog) The ovarian pathology was 
described as c>stic ovaries and serous c>sts 
(w e did not observ e ourselv es the pathological 
condition of the ovaries as for obvious reasons 
many of them w ere left tn stlu by the surgeons) 
The majority of the patients in the bleeding 
group were in the fourth decade 10 patients 
in the fourth decade 4 in the fifth i m the 
sixth and i in the seventh decade m the total 
of 16 patients parity varied as follows nuUi 
parai 5 ii par® 3 111 para i vi para i vii 
para i ix para 1 xv para i unknown 
panty 3 Of the 16 cases there were 5 nulli 
parous 8 multiparous patients and the panty 
of 3 w as not learned from the history available 
to us The shortest penod of bleeding was 
4 dajs the longest s months the inajonty 
bled 3 to 4 weeks contmuously 

Grossly the specimens v ere found to be 
enlarged firm and of normal shape On cut 
section fibrous bands could be seen by the 
naked eje the blood vessels were enlar^ in 
caliber and protruded abov e the surface of the 
mesometnum This picture w as not the rule 


however In some cases the uten were found 
small or of normal size with no blood vessels 
seen macroscopicallj The size of the utenne 

cavity vaned from 5 to 10 centimeters The 
endometnum was found thm or of normal 
thickness m all but 2 cases in which it was 
polypoid and thick U e endeavored to study 
minutely every histoloincal structure of the 
entire uterus In the endometrium we paid 
particular attention to the condition of the 
glands and stroma in the mesometnum the 
fibrous tissue clastica and blood lesselswere 
scrutinized In order to bnng out to the best 
advantage the various structures we stained 
each '.pemmen with hemaluin and conn ac 
cording to the usual technique with \an 
Gieson in order to differenbatc fibrous from 
muscle tissue and with Ueigerts stain for 
elastic tissue 

In the early days in the history of irregular 
utenne bleeding various authors had been ob 
serving changes m the uterine mucosa which 
they thought were cither inflammatory or 
hyperplastic m nature Such changes were 
observed by Recamier is iS^o Olshauscn ut 
1875 described them as chronic hyperplastic 
endomctnbs or endometritis fuogosa 
Bishofi (quoted from U Shaw) as adenoma 
diffusum Ruge in 1880 poke of 3 forms 
of endometritis which he held re ponsible for 
irregular utenne bleeding namely i inter 
stiUal 2 glandular and 3 mixed 

Ruge s view s enjoyed wide populanty until 
Hitschmann and Wlcr m 1907 proved con 
clusively that the condition of the mucosa 
which Ruge considered inflammatory and 
pathiologically hyperplastic was physiological 
for certain phases of the menstrual cycle. 
These 2 authors put the knowledge of encio 
metntis on a saentific basis postulating that 
infiltration with leucocytes and especially with 
plasma cells is the prerequisite of an mflamnn 
Uon m the endometnum as elsewhere m the 
body Novak Novak and Martzloil found 
charactenstic changes in the corporeal 
in cases of functional utenne bleeding These 
changes according to these authors arc so 
constant and typical as to form if not a clmi 
cal at least a pathological entity 


\V Shaw observ edm2o per cent of his senes 


aJtcraUons in the mucosa which correspom 


idcJ 
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of elastica were found ui the mesometnum and 
m the media of the large artenes, also the in- 
ternal and e'rtemal elastic laminae were greatly 
thickened In a few of the multiparous speci- 
mens, the muscle of the media almost disap- 
peared and was replaced by elastic tissue The 
largest amount of it was seen in multiparous 
women of advanced ages, such as 63, 55, and 
49 years, but on the other hand, a woman of 
32 years, u-para, with no history of abortions 
had an extreme quantity of elastica As we 
shall see later the same character and distribu- 
tion of elastic tissue was found m the non- 
bleeding group, and in no way, we thought, 
did this structure differ m either of the groups 
Considerable attention was paid to the con- 
dition of the blood vessels m cases of “ chronic 
metntis” by the early students of this ques- 
tion Cruvedier, Rokitansky (quoted from 
Wittek) considered the fragihty of the blood 
vessels in elderly women as a cause of hemor- 
rhagic mfarction of the utenne wall, which 
they called “apoplexia uten ” Comd (quoted 
from Wittek), Pichevm and Petit and Har- 
chesi described cases of utenne bleedmg m 
which there were promment sclerotic changes 
m the blood vessels The most popular advo- 
cate of artenosclerotic changes in the utenne 
blood vessels was Remecke, whose views m 
1897 achieved the importance of a theory 
The author beheved the changes observed by 
him m the blood vessels to be of artenosclerotic 
character and moreover of etiological moment 
m the bleeding of elderly women Both Chol- 
mogoroff, m igoo, and Wittek, m igo6, sup- 
ported Remecke’s theory The findmgs and 
views of Remecke were subjected to revision 
by subsequent authors who thought the blood 
vessel changes were of physiological nature for 
old age and multipanty (Theilhaber, Findley, 
Hirsdi, Pankow, etc ) 

In our own study we have found the blood 
vessels thickened from extreme to moderate 
m II cases The most marked changes were 
observed m a xv-para, aged 55 years, m a 
multipara of 63 years, and in a ix-para, of 
37 years A moderate thickenmg we saw in 
a nuUiparous woman who underwent eight 
abortions The thickenmg involved the media 
and adventitia mostly, but on a few occasions 
we foimd the mtima also thickened The 


thickenmg of the latter structure is best dem- 
onstrated by the Weigert’s stam for elastic 
tissue Hyalmized areas of the media were 
observ'ed m the same cases m which hyalmixa- 
tion of the myometrium was seen The blood 
vessels were gaping m some cases, narrowed 
m others, and occasionally their lumma were 
completely obhterated (all these phenomena 
could be observed m the same specimen) 

In 8 cases, or m 50 per cent, a distinct endo- 
metriosis was observed Withm the mesomet- 
num at a short distance away from the mucosa 
and not connected with it m any manner, 
there were found one or more glands, sur- 
rounded by endometnal stroma 

In no case were there seen mflammatory 
lesions m the mesometnum 

Summanzmg the histological findmgs m the 
bleedmg uten, we may say that 

1 Hypertrophic and hjqierplastic changes 
m the endometnum of vanous degrees, were 
seen m 10 cases or m 70 per cent of the total, 
m which the mucous membrane was available 
for study (In 2 cases the endometnum was 
not seen ) In 2 cases, besides signs of hyper- 
plasia, early premenstrual changes were no- 
ticed 

2 Cystic glands were seen distinctly m 5 
cases, or m 35 per cent In others the cysts 
were hardly distmgmshable from moderately 
dilated glands, or absent altogether 

3 Necrosis of the stroma was found m 3 
cases or m 21 per cent and distinct signs of 
chrome inflammation of the mucosa were ob- 
served m I case only, m which radium had 
been inserted 

4 Fibrosis, excessive to moderate, was the 
rule In 12 cases the amount of fibrous tissue 
exceeded that of the myomatous, m 4 cases 
they were equal The extreme amount was 
observed m aged and multiparous women, 
with few exceptions 

5 The elastica was found mcreased m 
amount m parous uten only, and this amount 
bears no relationship to the seventy of bleed- 
mg It seems that the amoimt of this struc- 
ture depends not only upon age and panty, 
but IS subjected to mdividual vanations 

6 Blood vessels were found thickened in 
the majonty of cases, namely m ii, but most 
prommently m aged and multiparous women 
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of the venous blood toward the heart much 
as the muscles of the lower extremities do m 
the venous circulation \Vhen there is an m 
sufHaency of the utenne muscle venous stasis 
occurs as its result which in turn leads to 
ovemutntion of the organ and to hypertrophy 
of the connective tissue The authors also 
called attention to the fact that m old age the 
amount of fibrous tissue is increased ph>sio 
logically Lorenz in 1903 Palmer Fmiey 
in 1905 Hirsch in 1909 fully supported the 
views of Theilhaber upon myofibrosis uten as 
the cause of its insuffiaency SdueLele and 
Keller were among the first and strongest op 
ponents of the fibrosis theory They devised 
a method of quantitive determination of the 
amount of fibrous and muscle tissues Usmg 
their method which although not exact is 
superior to the ones employed hitherto the 
authors came to the conclusion that the 
amount of fibrous tissue has no relationship 
to the uvtensity of bleeding that parous uten 
contain more fibrous tissue than nuiliparous 
and this amount increases with parity 

Viewing our matenal from the standpoint 
of deviations m the content of fibrous tissue 
we observed decided increase in this structure 
in the majority of bleeding uten In all but 
4 cases we thought the amount of fibrous tis 
sue exceeded the muscle m the aforemen 
tioned 4 cases the amount of fibrous tissue 
equalled that of tbe myomatous The fibrous 
structures were particularly increased around 
the blood v esscls forming tluck coarse bngbt 
red bands around the large arteries in a van 
Gieson s stain 

In some areas this increase was so pro 
nounced as almost to obscure the muscle tis 
sue Next to the vascular layer we saw the 
greatest amount of fibrous tissue in the sub 
serous layer where the fibrous bands formed 
a net which encircled the muscle Where the 
fibrosis was pronounced wc observed also fine 
delicate strands of fibrous tissue embracing 

groups of musclc bundles or even mdi 
vidual cells The most extreme mcrease of 
nbrous tissue was observed in the 3 following 
cases (i) patient aged 55 years iv para 

(2) patient aged 63 year panty not knowm 

(3) paUent aged 32 >ears m para In many 

of considerable fibrosis there was an ap- 


preciable amount of it m the media of the 
larger arteries l\eexpenenced great cMlailCy 
m judgin^ the amount of nbrous tissue m a 
given specimen the reason for it lym m the 
fact that there is normally a large amount of 
fibrous tissue in every uterus In an adult 
young woman the amount of fibrous tissue of 
the uterus equals one third of the mesome- 
tnum In infants children and senile nomeo 
fibrous tissue forms two thirds of the bulk of 
the mesometnum (Theilhaber) If we tale 
this mto consideration wevviUrealizetbedif 
ficulty in detecting an additional amount un 
less It be considerable or a quantitive method 
be used In some of the cases in which ne 
thought the amount of fibrous tissue exceeded 
the myomatous we easily could be convinced 
that the rev erse was the truth \\ e are there 
fore taking our findings with some rescr 
V aliens 

Much less trouble was had in estimating the 
amount of elastic tissue It has been noticed 
that IS parous uten the amount and distnbu 
tioa of dastic tissue is so altered as to permit 
a diagnosis of panty with certainty In parous 
uten the internal elastic lasuna loses its 
smoothness and evenness it is much Uuder 
and there is a distinct mcreasc of dastic tissue 
around the middle tunica The fine fibnls of 
dostica of nuiliparous uten are transformed 
after partuntion into thick coarse strands 
which traverse the mesometnum in various 
directions It is beheved that durmg preg 
nancy all the constituents of the mesometnum 
undergo hypertrophy and during puerpenom 
they undergo retrogression but not to the 
same degree — myomatous tissue involutes the 
most fibrous the next elastic tissue the least 
hence pregnancy is associated with a perrna 
nent mcrease in dastic tissue (Szasz Schwarz 
Anspach) Some authors among whom arc 
Szasz Schwarz Anspach Goodall W F Shaw 
and others attempted to study cases of irrcg 
ular utenne bleeding w ith special reference to 
the dastic tissue 

In our senes m nullipara: the elastic tou 
was seen distmcUy m the internal elasuc 
lamina of tbc artencs and m very smw 
amount in the mesometnum as fine oelica « 
fibnis In the parous uten on the contraO 
clusters and bunches of thick coarse groups 
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m both groups but m a higher degree and 
frequency in the bleeding group The most 
extreme quantity v, as seen, as we ha\ e men- 
tioned before, m aged multiparous women m 
both groups, but this was not a stnct rule, 
for an excessive amount of fibrous tissue we 
obsen'ed m a woman of 32 years, m-para 
Two nulhparm of comparative youth, ages 33 
and 35 years, respectively (both of them from 
the bleedmg group), had an amoimt of fibrous 
tissue which we thought exceeded that of the 
muscle But these nuHiparse w ere graxnd some- 
tune m their past We must, therefore, pomt 
out that in the bleeding group the increase m 
this structure was observed m younger women 
who never bore full term children In the non- 
bleedmg group the mcreased amount of fibrous 
tissue was not so conspicuous as in the former 
group The largest amount of it we observed 
m women of advanced ages, but m one in- 
stance a pronounced fibrosis was seen m a 
19 year old nuUipara, w'hose tubes were m- 
flamed From our small matenal we cannot 
conclude that age and parity are the only fac- 
tors influencmg the amount of fibrous tissue 
The facts that ablation of the function of the 
Ovanes by surgery or radiation checks the 
bleeding m a large number of cases, that some 
cases of prominent fibrosis do not bleed, and 
also that the amount ot fibrosis is not propor- 
tionate to the amount and seventy of bleed- 
mg, make us beheve that fibrosis, although 
frequently met with in bleeding uten, is not 
the cause of hcemorrhage but the accompanied 
feature of it 

In regard to the amount and distnbution 
of elastic tissue m both groups, no essential 
difference between the bleedmg and non- 
bleedmg cases was observed The panty and 
age had more to do with the amount of this 
structure than the absence or presence of 
bleedmg In general it was observ’^ed that the 
greater the panty the more elastic tissue the 
uterus contained, but this rule perrmts a few 
exceptions In some mstances we saw uten 
of smaller panty haxmg a greater amount of 
elastic tissue, than the ones ot greater panty 
In 2 cases, both u-para, one ha\mg a history 
of abortions besides, the amount of elastic 
tissue was extreme, not less than m some of 
our cases of vii-para or ix-para There are 


possibly mdividual xmnations m this structure 
which do not depend upon age and panty 

Some comments are due the condition of 
the blood vessels In the bleedmg as well as 
m the non-bleedmg group, there was a most 
constant change in the blood xessels of aged 
and multiparous women No exceptions were 
seen to this rule We have found unlike the 
majontyof authors, butm accord withWittek, 
the mtima participatmg to some extent m the 
thickemng of the blood vessels m a few cases 
only 

EXPERTMEXT-XL WORK 

To our regret we did not have at our dis- 
posal the ovanes tor study and we cannot 
express our xnews upon the significance of 
persistent foUicle cysts and absence of fresh 
corpora lutea m cases of irregular uterine 
bleedmg But we can say that there was a 
remarkably frequent association of oxanan 
pathology of any kmd (small serous cysts, 
folhcle cysts, oxanan fibroid) xvith cases of 
uterme bleedmg This fact and also the fre- 
quency with which the cure is effected either 
by surgery of the ovanes or by the use of 
radium and X-ra>s is sufficient to arrest one’s 
attention to the ox anan influences upon uter- 
me hemorrhages 

When the study of the cause of irregular 
uterme bleedmg w as m its infancy there w as 
a vague knowledge of the relationship between 
the function of the oxanes and hx-perplastic 
uterme mucosa accompamed by utenne hem- 
orrhages 

As early as 18S2, Brennecke suspected the 
ovary Accordmg to this author the thickened 
mucosa m some of the cases of uterme bleedmg 
IS m a state of hjqierplasia which is due to 
ovanan influences he proposed to caU this 
form “ endometntis h>-perplastica ox analis ” 
Pankow, m 1909, attnbuted the cause of ir- 
regular uterme bleeding to a possible conges- 
tion ot the oxmies or to any disturbance of 
their function Poelzl, m 1912, was one of the 
first to pomt out with precision the departure 
from normalcy which she found m the ox'aries 
in cases of irregular uterme bleedmg In 4 
cases of atypical uterme bleedmg m joung 
women she observed a cystic degeneration of 
tim ox'-anes {kletnzyslische Degeneratioii) no- 
where w-ere seen fresh corpora lutea, and m 



738 


SURGERY GYNECOLOGY AND OBSTETRICS 


7 Endometriosis (the infringement of the 
mucosa in the mesometnum at a short dis 
tance from the normal borderline) was en 
countered m 8 cases or in 50 per cent 
Vve shall analjze here \ery briefly the non 
bleeding group of cases and compare the find 
mgs wiUi those of the bleeding \autty There 
Mere 9 cases m the non bleeding group their 
ages ranging from 19 to ^5 j ears 


vS V 


Of these g cases operated upon for other than 
bleeding reasons 2 had follicle cjsts in the 
ovancs z had a serous ovarun c>st In the 
same cases chronic salpingitis nas diagnosed 
OR the operating table by thickening of the 
tube andaftcmardnucroscopically In other 
nords m 33 per cent there were found otanon 
pathologic^ ch3n«,es and signs of mild chrome 
salpingitis In 2 of these 9 cases the adnexa 
nere not inspected because the surgery nas 
done by the %agmal route nhich leaves 3 of 
7 or 43 per cent nith ovanan and tubal 
patholog) in the non bleeding group vve 
found practically the same type of pathologi 
cal changes as were obsened in the bleeding 
cases but not in the same degree 

Wc will not discuss m detail the bisto 
pathology of the bleeding group but bncfl> 
summarizing the histological findings in this 
group ■vveina> state that 

1 The endometnum w as found hypcrplas 
tic and hypertrophic in 3 cases or in 33 per 
cent with signs of early premenstrual changes 
in 2 cases 

2 Cjstic glands were seen in 5 ca<csor in 
55 per cent the c> sis were met wnth in hyper 
plastic and othennse normal endometnum 

3 An increased amount of fibrous tissue of 
such degree as to exceed the muscle was de 
tccted in 4 cases or m 44 per cent 

4 Elastic tissue was increased in amount 
in all parous uten in a varying degree 

5 Thickeningof thcbloodvesselsvvasseen 
in 6 cases or m 66 per cent of the total 

6 Endometnosis was obsened m 4 cases 
or m about 44 per cent 


7 A.O necrosis or signs of inflammation m 
the ewdorattimia w ere seen 

DEDUCTIONS 

We would like to discus here bnefly the 
occurrence of unusual features observed in 
case of both groups 
Inoutmatcnal cjstic glands were seen in 
a number of cases in the bleeding as w U as 
m the non bleeding group It was observed 
more frequently in combination vvith signs of 
hypertrophy and hyperplasia of the endome- 
tnum although we met large c>sts in some 
cases in w hich the mucosa was atrophic as in 
an dderly woman of 63 y ears In some cases 
the stroma was dense and cellular the landu 
far cpilhelmm tali — cy hrdncal with conspim 
ous hyperchiomalic nuclei nev erthcless there 
werenodisbnctc>sts but some of the gland 
were somewhat dilated while preserving thevt 
shape In other words dilatation of the glands 
IS m our experience a more constant feature 
of hyperplasia than formation of C}st5 In a 
few cases of the non bleeding tbe endo- 
metrial stroma and glands were considered 
normal nevertheless distinct c>st8 were seen 

Ue cannot therefore consider c>stic glands 
as a constant and indi pensable feature of 
hyperplastic endometnum although a \et> 
frequeat occurrence Neither are these cjstic 
glands a characteristic patholo ical finding of 
the endometnum in bleeding uten Ue are 
ciUltng attention to the frequency with which 
we encountered hypertrophic and h>perplastic 
changes m the bleeding endometnum It is 
true that sometimes these changes were not 
prominent however thc> were noticeable on 
careful examination If there were bleeding 
cases with no igns of proliferation m the nui 
cosa there v efc as well 3 cases in the non 
bleeding group which revealed distinct fca 
lures of h>perplasia of the utenne glands, fa 
I case only belonging to the bleeding group 
wesaw plasma cells in the endometrial stroma 
Because of the fact that the same pauent 
underv cat radium treatment 6 months prior 
to the operaDon wc are inclined to bchC'e 
that the endomctntis is a complication of tae 
treatment rather than the etiological factor m 
bleeding As to the fibrosis of 

tnum we may say that we found this featu 
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Fig I Specimen 641 Patient w as a 1 para of unknown 
age The endometrium appears to be moderateI> h>’per- 
trophic and fajperplastic \ distinct endometrosis is ob- 
sen ed at a short distance from the mucoia Hematotylin 
eosin stain 



Fig 2 Specimen 5606 From a multipara (the exact 
pant> not known) of 55 years This specimen re%eals 
large cj stic glands m the endometnum, the rest ot which 
does not show signs ot hvperplasia The glands of the 
mucosa are rather narrow, epithehum of normal appear- 
ance, the stroma xanes m density, the cjsts are Imed with 
low cuboidal and flattened epithelium, their caxities con- 
tain amorphous debris Hematotylm eosm stam 



Fig 3 Specimen 5734 In this instance pant> was not 
known The patient was S3 > ears old In this section the 
thickened blood \ essels are seen \ erj distinctlj In one of 
the artenes there are calcified areas seen as dark blue spots 
A large \ em is show n extremelj thickened w ith the lumen 
reduced to a slit Hematox>lm eosin stam 



rig 4 specunen 5604, irom the bleedmg group Ti 
parity is not known, patient’s age was 63 jears Th 
specimen demonstrate^ distinct!} the participation ot ti 
intima in the thickening of the blood \ easeL There is 
large amount of elastic tissue wnthm the mesometnun 
which appe^ as mtensely dark stamed, coarse bands an 
Clusters I he mtemal elastic lamma is thickened and ut 
e\ en eigert stam for elastic tissue 
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3 o( these 4 cases the endometnum was thick 
ened and h>pcrplastic She believed that 
there is a causative relationship between the 
ovanan changes and the uterine bleeding 
Schroeder m igi;, and 1919 gave the most 
impressive evidences in favor of the ovanan 
theory of uterine bleeding The author be 
liev es that the cause of that vanetj of utenne 
bleeding which has no discernible clinical signs 
and which he calls metropathia hsmorrha 
gica lies in the ovanes In all his senes the 
mucosa was found in a state of pathological 
proliferation Inallcases in which theadneia 
were available for study the ovanes showed 
persistent folhcle ejsts and absence of fresh 
corpora lutea formation Schroeder considers 
that the follicle duid exerts an inducnce upon 
the endometnum and causes its hyperplastic 
condition Novak Novak and Martzloff 
Babes Wilfred Shaw and others supported m 
mam the ovanan theorj of functional utenne 
bleeding How ev ec not all observers have la 
vanably found persistent follicle cysts and 
lack of fresh corpora lutea in the ovanes 

From our material we are not in a position 
to say with precision m what condition the 
graafian follicles and the corpora lutea were 
found as we ourselves did not study the 
ovanes microscopically We w ish to pomt out 
that although very frequently pathological 
changes in the ovanes were found in cases of 
utenne bleeding nevertheless not infrc 
quently the same type of pathology was seen 
m the non bleeding group If it is true that in 
our senes 60 per cent «i the bleeding group 
showed ovanan abnormahties it is also true 
that m the non blccdmg group 42 per cent of 
in'ipected adnexa reveled alterations in the 
ovanes If the future should disclose the 
ovanes as the mam cause of utenne bleeding 
that discovery might be due to the new 
methods of biochemical investigations Wc 
doubt whether the histopathology of theovaij 
alone would clarify the quesUon to a greater 
extent than the histology of the utenis did 
but we are inclined to believe that expenmen 
tal studies of the gonads may throw some 
light upon this obscure cause of utenne bleed 
mg 

ilavino m mind the idea that the ovanan 
misfunction and hyperfunction could be re 


sponsible for utenne bleeding we attempted 
to inject into animals the female sex hormone 
m Older to detect any possible alterations in 
the utenne structure Wedidnotdiscnminate 
between the source of ongin of the ovanan 
hormone for we were under the impression 
that V anous kinds of ocster ptoduong female 
sex hormone act similarly upon the utenne 
muoisa and sexual life of the animal (Frank) 
What we actually wanted was to see whether 
probnged hypermmia inadental to hjper 
function of the uterus would produce £bro u 
and whether prolonged action of the female 
str hormone is capable of creating an histo- 
logical picture similar to hjperplasia endo- 
metn (pathological entitj) Tor our eipcn 
ments we chose dogs rabbits and guinea 
pigs The do and the rabbit prov ed animals 
too big for the amount of material used thcr^ 
fore in our later work we confined ourselves 
to experiments on guinea pigs only ^oung 
virginal guinea pigs were injected with ocster 
produang hormone amniotin (Squibb) 
One half cubic centimeter which contained 
10 Allen Doizj units was injected subcu 
taneously every other day until 15 doses were 
given The injection we began on the fourm 
day after a laparotomy removing the nght 
boms of 3 animals A month later we le 
moved the left horns of the same animals and 
alter sectioning and staining compartd the 
histological picture w ilh the right horns Onlj 
mild changes were observed in the utenne 
mucosa and none whatsoever in the meso 
mclnum Wc did not see any alterations in 
the stroma of the endometnum but w 
the glands in the injected animals showW 
signsofacUvity The epithelium of the glands 
became more transparent and taller and irrcg 
ularly arranged at some areas The lurnina M 
these glands were filled with a mucoid su 
stance e tested the potency of anmioun 
bv the UleaDoizy vaginal smear 
wc found It mildly acUve that is to say t 
the vaginal smear revealed a preponderan 
of cpilheUal ccUs but these were mosu 
nucleated In v levv of the fact that commera^ 
products are not suitable for 
work and also that we were not in 
at that time to produce the 

laboratories wc discontinued the expe 
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TOXIC NEURONITIS OF PREGNANCY 

A Climcop^thologic\l Report 


N J BERKWITZ, M D , Ph D , and : 
From the D vision of Nerious ond Mental Disease, and t 

T hat infections, trauma, and pressure 
upon nerves during pregnancy may pro- 
duce paralysis is well known, but it is 
not well recognized that paralysis may result 
from some form of automtoMcation during 
pregnancy Textbooks on neurology and ob- 
stetrics discuss briefly, if they mention at aU, 
the existence of such a complication Ex'en 
the most recent monographs and critical re- 
views dealmg wnth toxaemias of pregnancy fau 
to include polyneuritis or neuronitis with 
other complications, such as eclampsia, chorea 
of pregnancy, and permcious xomitmg It is 
true that paralysis from toxaemia of pregnancy 
IS seldom encountered, but the existence of 
such a paralysis has long passed beyond the 
stage of doubt It is likely that its presence 
wiU be less frequently overlooked w'hen the 
attention of the profession has been suffi- 
ciently directed tow ard it 
The nerve involvement wnth ivluch this 
paper will deal occurs usually m the early part 
ot pregnancy and usually follows uncontrol- 
lable vomitmg Cases of paralysis occurrmg 
after delivery will not be included in this re- 
port With our present knowledge, it is diffi- 
cult to be sure that toxic changes appearmg 
m the nervous system after dehvery are of the 
same or similar origin as those appearmg dur- 
ing pregnancy The occurrence of infection 
and local injuries to the sacral plexus is so 
common that it is difficult to rule out these 
possibilities m many instances In most cases 
of postpartum paralysis elevation of tempera- 
ture and absence of hyperemesis have been 
reported In consideration of these facts, 
cases of paralysis occurnng after dehvery wall 
not be included in this report 

Up to the latter part of the mneteenth cen- 
turj% cases of paralysis associated wath preg- 
nancy have appeared sporadically m the lit- 
erature by Garnet, Abeflle, Colombet, and 
others, but insufficient data accompanying 
them and mdefimte climcal and laboratory 


I H LUFKIN, il D , Mlxxexpolis 

he Department of Pathologj Um\ersit> ol ilmmaota 

findings prevented the condition from being 
recognized as a defimte entity Jolly pub- 
lished m 1885 reports of 2 cases which may be 
regarded as a presentation of paralvsis due to 
a "toxic condition arising durmg pregnancy, 
although he believed the paralysis to be of a 
functional ongin Four years later a commit- 
tee of the French Academy ot Medicme (12) 
reported on a case presented by Desnos, Jof- 
froy, and Pinard The comrmttee thought the 
paralysis was due to a reflex action from the 
uterus The same year, WTutfleld reported 
the flrst case in the Enghsh hterature Smee 
then cases have appeared more frequently 
In 1904-1905, Hoesshn pubhshed an extensu e 
monograph descnbing 493 cases ot paralysis 
associated with pregnane} In this paper he 
included all txqies of paralysis, independent 
of and dependent upon pregnane}, and re- 
garded 46 of them directly due to autointoxi- 
cation either before or after dehx'ery 

Although a rather large number have been 
reported in the hterature as toxic nerxe 
changes of pregnane} , cntical examination of 
the records revealed obvious errors m diagno- 
sis in some, and in others the data were m- 
sufficient to exclude the possibility of neuro- 
logical changes haxmg developed trom ex- 
ogenous intections or other sources After 
ehrmnatmg all of such questionable cases w e 
were able to collect 52 m which we behe^ e the 
neurological changes were dependent upon 
pregnancy We, oursehes, have had the op- 
portumty ot observmg 4 more cases Three 
of these died and a postmortem examination 
was made on each The fourth patient re- 
covered 

REPORT OF CASES 

C ASE I }I S , marned, aged 29 j ears, \ as 
brought to the Um\ersitj Hospital on a stretcher 
on October 2, 1926 Her familj historj was nega- 
te She was a college graduate and had taught 
school up to the onset of her present lUness She had 
had two attacks ot hjstencal aphonia precipitated 
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on animals and limited our interest to the 
clinical material ^\e do not know x\hether 
another more poUnt product would cause 
any a]terations in ihe me<iometnum and 
endometrium But we do know that anuu 
otin m the dosage used was not sufiiaeQtly 
efficacious to produce the expectant patho 
logical picture except mild degrees of pro 
oestreal changes Before we can draw con 
elusions a> to the abilit} of the oester produc 
ing female sex hormone to cause changes other 
than pro-oestreal more potent products 
should he used in a larger number of ajumals 

SltinfASl A-ND CONCLUSIONS 

I Hyperplastic and hypertrophic condi 
lions of the endometrium were seen in the 
bleeding group as well as in the nor* bleeding 
but with more frequency in the first one 

a C>slic glands of the mucosa were 
obsersed m hyperplastic endometrium fre 
quentK but not as a rule Occasionally a 
normal mucosa showed the same cy tic 
transformations Cystic endometrium was 
met with in the non bleeding as well as m the 
blcedin^ group of ca^es 

3 Fibrosis uteri was obsetwed lo both 
groups but more olten and to a higher degree 
in the bleeding \anety 

4 No essential difference in the condition 
of the blood \esscls has been noted m these 
two groups these changes fibrotic in cbarac 
ter occurred mo t frequently in aged and 
parous women (the dependence from these 
condition is not absolute) 

e, No difference in the amount and disln 
bution of elastic tissue was seen m the uten of 
these groups the variation depended upon 
parity largely and to some extent they were 
individual in character 

6 On no occasion wa< an inflammation of 
the myometrium s en 


7 I departure from a normal conditnn of 
the ovanes v as seen in the bleeding cases 
more frequently than in the non bleeding 
group In about the same proportion m/d 
chronic <alpingiti could be detected m pcci 
mens of both group 

S There is no single feature or a combma 
tion of features which is pathognomonic of 
idiopathic utenne Weeding 
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the chest showed paralysis of the diaphragm, and 
atelectasis of the lower lobe of the right lung 
On October lo, 1926, it was noticed that pulse 
was growing weaker and more rapid, nsmg to 140 at 
times The paraljsis was grownng more severe and 
a vaginal hysterotomj was recommended The 
operation was performed under caudal anmsthesia 
•V macerated fetus about 3!^ to 4 months old was 
dehvered During the completion of the operation 
the patient went into shock, her pupils dilated, and 
her pulse and respiration gradually failed She died 
on the operatmg table 

Diagnosis (i) To'ac peripheral neuritis and m>- 
elitis of pregnancj , (2) therapeutic abortion 

•lutopsj was done i hour after death In the 
pelvis was found 230 cubic centimeters of blood, the 
obvious source of which was a recenth sutured 
operative incision in the anterior wall of the cervix 
and anterior peritoneal cul-de-sac The liv er and kid- 
nej s showed a moderate degree of cloudj sw elling, 
but their weights were well within normal limits 
None of the other organs were abnormal m even the 
slightest degree Gross pathological changes were 
entirelv lacking in the brain, spinal cord, and pe- 
npheral nerv es 

Htslological study ■kbout the centers of the lobules 
of the liver was a mimmal amount of fattj meta 
morphosis The cells of the convoluted tubules of 
the kidnejs showed moderate swelling and granular 
degeneration of their c> toplasm All other organs 
of the abdominal and thoracic cavities were normal 
The thjroid gland was normal 
In the lumbar portion of the spinal cord there was 
advanced chromatolysis of the anterior horn cells 
(Fig i) In the larger number of these cells distinct 
Rissl bodies were entirely lacking, and the c> toplasm 
was stained a dirtj blue Alanj of the cells were 
greatly swollen and almost spherical in shape 
Nuclei were frequentlv eccentric, and occasionallv 
even protruded, in part beyond the margins of the 
cell body The characteristic staimng reactions ot 
some cells w ere lost The irregulant> in outhne and 
structure of these cells made it obvious thev were in 
the earlv stages of necrosis In both the grav and 
white matter of this portion of the cord were a num- 
ber of tinv fresh petechial hemorrhages No in 
llammatorj lesions were found however, either in 
the cord or its meninges at this lev el The glial tissue 
and blood v essels seemed entirel> normal and there 
was no evidence of tract degeneration In one sec- 
tion taken from the thoracic portion, a small inflam- 
matory lesion was found in the pia arachnoid This 
consisted of mild proliferative changes in the fixed 
connective tissues, and infiltration bv a few lympho- 
cytes and mononuclear wandenng cells There were 
no changes m the nerve cells at this level, and no 
hTimorrhages were found The cervical portion was 
without histological changes Careful search ot the 
brain failed to reveal pathological changes bv any 
method of studv Marchi preparations of the left 
femoral nerve and the phremc nerves rev ealed out- 
spoken degeneration of large numbers of fibers (Fig 


O'-'— 



Fig 2 Case i Left femoral nerve, proximal portion 
Marchi stam Photomicrograph showing degeneration m a 
large number of nerv e fibers 


2) Fat droplets were numerous and large, and m 
manv portions the neunlemmae of the affected fibers 
were collapsed and emptv There were no prolifera- 
tive or exudative changes in am of the nerves 
examined 

C vsE 2 N W , mamed aged 2S v ears, entered 
the Umversity Hospital September 16, 1929 Her 
family history was essentially negative She com- 
pleted the SLxth grade m common school and then 
left school to help work on her parents’ farm She 
was considered to be emotionally unstable, easily 
excited and worried about trifling matters She 
marned at the age of 20 y ears One v ear later she 
became pregnant She had sev ere vomiting begm- 
nmg about the sixth week and entered a hospital 2 
weeks later She was not given anything bv mouth 
but was given nounshment by rectum Twelve days 
later the vomiting was controlled and she returned 
home She complained of some pains in her legs but 
she was not examined neurologicaUy She then con- 
tinued through her pregnancy and dehv ered a nor- 
mal child at term 

She became pregnant for the second time about 
April 15, 1929, and began to vomit about May 10, 
1929 Her vomiting became so severe that she was 
forced to enter a hospital at her home town the latter 
part of that month The vomitus was blood tinged 
at times She remained at the hospital for about i 
week and then returned home Again she began to 
vomit and was sent back to the hospital, where she 
was treated about 10 davs She improved and re- 
turned home, but her v omiting again became sev ere 
Two weeks later she returned to the hospital tor the 
fourth time, where she remamed tor a penod of 5 
days She was then discharged but she was obhged 
to return to the hospital for the fifth time 2 weeks 
later At this time she was pregnant about 3 months 
She began to complain of numbness m the lower ex- 
tremities and she contmued to v omit The phv sician 
noticed weakness and tenderness in the lower limbs 
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those la the lumbar segment, but somewhat leas 
marked In the entire cord no evidences of nerve 
tract degeneration could be demonstrated, and the 
spinal memnges were normal In the medulla ob- 
longata, early chromatolytic changes were found in 
the h>poglossal nuclei In the left lenticular nucleus 
waa a solitary, small v essel surrounded bv a collar of 
lymphoc>tea In the region of the right superior 
frontal gjrus were found mild proliferative changes 
about a number of subcortical vessels (Fig 4) 
•Ibout the same v easels were mfiltrations of phago- 
cytic mononuclear cells containing granules of blood 
pigment Careful search of all other portions of the 
bram taUed to reveal other pathological changes 
Evidences of degeneration in peripheral nerves were 
mimmal, and ev en questionable in ilarchi prepara- 
tions B> the Bielschowsky method, fragmentation 
and granular degeneration of neuravones were dem- 
onstrated in the phremc nerves 

CvSE3 E S marned, aged 30 years, was 
brought to the ilmneapolis General Hospital De- 
cember 30, ipag, in a moribund condition She was 
extremely toxic and weak The patient had always 
been of a very nervous temperament She had had 
Irequent temper tantrums in her childhood She 
did not get along with her parents and left her home 
when she was about 15 years old She had one sister 
and an aunt m a State Hospital for the Insane She 
marned in 1921 She had two daughters, aged 7 
and 3, and one son aged 5 Four y ears ago she be- 
came pregnant for the fourth time, but she had a 
spontaneous abortion m the fifth month •kbout 2I/2 
i eats later she again became pregnant but after tak- 
mg some chemical abortifacients she aborted in the 
fourth month 

Her sixth and last pregnancy began m August, 
1929 ■kbout the seventh week she began to vomit, 
she went to a physician who was unable to control 
the vomiting She tned to produce abortion by 
using both chemical and mechamcal means on sev- 
eral occasions, but she was able to produce only a 
shght hsmorrhage She was forced to remain m 
bed the first week m Nov ember because of w eakness 
She called another physician who stopped all food bv 
mouth and fed her by rectum Her pulse was about 
130 beats per minute and her temperature was 99 
degrees Her urme was normal The vormtmg per- 
sisted until December 15, 1929 -Vt the time the 
vomiting ceased, the patient became confused and 
complamed of severe pains m her legs and she de- 
veloped incontinence of the sphmcters She was 
admitted to the General Hospital December 30 
Physical examination The patient was dehy- 
drated, delirious, restless, and unco-operative The 
nght eye was blind There was a colombona of the 
ins and an absence of the lens m that eye The res- 
pirations were rapid and labored The temperature 
was 102 degrees The diaphragm was paralyzed and 
the patient used the accessory muscles of respira- 
tion The blood pressure was 142-94 The fundus 
of the uterus was about two finger breadths below the 
umbilicus 



Fig 4 Case 2 -V small blood vessel m the nght supe- 
nor frontal gyrus Hematoxylm eosm stam Photomicro- 
graph showmg a number of mononuclear phagocyUic cells 
containmg granules 01 blood pigment about a small blood 
vessel 


Neurological examtnalion The ophthalmoscopic 
examination of the nght eye showed an old optic 
atrophy due to the congemtal defect of that eve 
The left eye showed optic neuntis with small fresh 
haemorrhages m the retina The left ey e reacted to 
hght and accommodation The rest of the cranial 
nerv es w ere negativ e The biceps and tnceps reflexes 
were normal The abdommal, patellar, hamstnng, 
and ankle reflexes were absent The diaphragm was 
paralyzed There was marked weakness of the ex- 
tremities, especially m the lower limbs ^luscle and 
tendon pain sense was increased 

Mental The patient was disonented and dehn- 
ous She was unable to answer questions or to co- 
operate in the examination 

Laboralors data The specific gravntv ot the urine 
was 1027 There was a faint trace of albumin and 
no sugar There were tour pus cells per high power 
field in the centrifuged specimen, but no other 
formed elements The hasmoglobm was 65 per cent 
Erv throcy te count 3,500,000, leucocy te count, 8,100, 
with 80 per cent polv morphonuclears The spmal’ 
flmd was clear, the globulin test was negative, and 
the pressure was normal There were no cells ’ The 
Nonne and \\assermann tests were negative The 
blood urea mtrogen was 7 2 milligrams per 100 cubic 
cenumeters and the blood sugar was 6S0 milhgiams 
P®'' centimeters (after intrav enous glu- 

cose) 1 he carbon dioxide combimng pow er of the 
plasma was 53 per cent 

The paUent did not respond to v igorous forang ol 
fluids and mtrav enous glucose Her pulse and tem- 
perature continued to nse and she died on the third 
aay in the hospital 

Diagnosis (i) Toxic neuronitis of pregnancy (^1 
bronchial pneumoma » “-i . K-) 

Autopsy was performed i hour alter death The 
positive gross findings at autopsy were mild adema 
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nitrogen ivas 14 47 *rains 
meters and the blood sugar was So miUigrams 
“cS cu4 centimeters The blood Wassermann t^t 
was negative Nose and throat were ne a 

tiie X-rav examination of the cheat slmwed mas 
sive ateiectasis of the nght lung The carbon ^oxide 
combmmg power of the plasma w'as 4S pe „_i,cn<T 
\ few days after the operation the -vomitin^ 
ceased The neurological symptoms. ho''>ever cM- 
tinued to progress for two weeks _- 

became weaker, and the patient complamed of pains 
m her extremities \bout March i, she a 
unprov e She became oriented but she had almost a 
complete amnesia for the events of the 
weeks She stated that her extremiti^ 
immediately after the operation but she could not 
recall what happened for 2 ^ eeks after the opera- 
Uon The patient was discharged from the bospr^al 
in \pnl, 1930 On July 27, 193°, slie Vme 

was putting on weight and walked a few st P -i . 
months later she returned to the Umver=ity P 
and was found to be negaUve except for some auo- 
phy and shsht amount of contractures m he 
extremities She was able to walk for long dis n 

and had no complaints 


ETIOLOGY 

Many divergent suggestions have been 
offered to explain the etiology of neuronitis ot 
pregnancy In 1859, Cburcliffl offered ansnua, 
uraemia, rheumatism, andhystena J^ssible 
causes of the paralysis Jaccoud (1886) made 
a highly theoretical suggestion that the pa- 
ralysis was due to exhaustion of the nervous 
system by prolonged and continual exci e- 
ment of the cord, and that the impulse^ were 
transmitted by the utenne nerves, exhaust- 
ing the excitabihty of that particular segrnen 
of the cord and closing the avenues by wtucn 
motor impulses pass A bttle later Jo y 
ascnbed the paralysis to hystena Moebius 
(1887) was one of the first to suggest a theory 
of autointoxication, a concept which k gen- 
erally accepted at the present tme He e- 
lieved that some “morbid condition of me 
blood” of the pregnant woman was the causa- 
Uve factor TmUant, noticing that severe 
vomitmg preceded the neiintis, suggested ha 
the lack of nourishment was the probable 
cause To refute this theory, Lindemann un- 
dertook a senes of observations on dogs, and 
his results showed that malnutntion alone, 
however extreme, failed to show' any imcro- 
scopic degenerative changes in nerves 
n^aiirific rpcnltTno" frOlU St3,rV&^tlOIl ll&S uCSH 


reported by Scblesinger and others, but histo- 
patbological studies have been largely ne - 
lected Inasmuch as the majonty of the case^, 
of toxic neuromtis of pregnancy cleared up 
following the interruption ot pregnancy, it 
appears that the neuntis is not due to inam- 
faon Hassm studied the brain of a man who 
starved to death He found no structural 
changes m the nerve cells or nerx'e fibers 
Even now' the etiology of toxemia is ob- 
scure, as Stander has indicated m a recent 
monograph “The Toxemias of Pregnant 
Smce 50 per cent of pregnant women have 
nausea and vomiting m the early part of preg- 
nancy, Bouchard made a statement that aU 
pregnant women suffer to a greater or less ex- 
tent from automtoxication Viet held that all 
disturbances of pregnancy' result from c^o- 
lytic processes foUowmg the entrance ot fetal 
ectoderm mto the maternal circulation Stone 
Ewing, and others mamtain that vomiting of 
pregnancy, yellow atrophy of the hxer, and 
eclampsia are aU mamfestations of disturbed 
metabobsm and should be grouped together 
under a common headmg of to^smia of preg- 
nancy But in the cases we have studied, 
neuromtis of pregnancy presents a distinct 
picture, both chmcally and pathoIogicaUy , 
from the other complications which result 
from toxic conditions m pregnancy 


CLEftCXL PICrUEE 

The chmcal and pathological picture of the 
nerve changes m pregnancy is the same as that 
resulting from alcoholism, infectious condi- 
tions, and diet deficiency disturbances such as 
ben ben and pellagra The diagnosis is made 
only by caretui history and laboratory' exam- 
ination The exact nature of the toxins pro- 
ducmg neuromtis is still unknown The blood 
chemistry' m this condition is normal but it is 
realized that laboratory tests for the retention 
of toxic products are very crude measures ot 
subtle metabohc processes Cloudy sweUing 
found at necropsy is a finer index of the reten- 
tion of toxic products than any known labora- 
tory test 

Occurrence Age has no great significance 
as 13 seen in Table II The condition occurs 
most frequently between 21 and 35 years, the 

r\e^-r\r*A irr'kAn tVifi mriHpnrp rtf nrpcmfinrv iQ 
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V -O.SBT O. TABLE IT 


[onth 

Cases 

'list 


lecond 

■“ 

rhird 

17 

16 

A 

'ouith 

rifth 

0 

A 

Sixth 

0 

Seventh 


Eighth 


Ninth 

I 

Total 

52 


Per cent 
o 
4 
33 

31 

II 

II 

4 

4 

2 

100 


TABLE VI — ^EEEQUENCY OE COIOION CLINICAL 
SYIIPTOIIS 

Ca_es Per cent 

„ 1 £2 ICO 

Paralysis ^6 

Hyperemenia ^ gg 

Mental symptoms 0+ 

Sphmcter dmturbance ^ 

Tachycardia 

table Vn — MANNEE. OE TERMINATION OE 
PREGNANCY 


Lmdemaiin descnbed the pathological 
mgs of Solowieh’s case W'e ha\e had the op- 

portumty of making postmortem exalta- 
tions, m 3 cases, bnngmg the number ot au- 
topsied cases to 9 

The absence of gross anatormcal changes is 
stnkmg The thoracic and abdommal tTScera 
are normal or show only cloudy swelling an 
mild fatty changes in the hver and kidney 
The bram, spinal cord, and periphera 
nerves are usually normal Kast found an 
area of yellowish softemng of the Ion er cervi- 
cal portion of the spmal cord which nucro- 
scopicaUy showed great sweUing of the axis 
cyhnders Dustin found a decrease in size o 
the larger nerve trunks 
Careful imcroscopic exanunation of 
nerv ous system has nearly alw ays revea e 
definite lesions, but even these lesions we*-® 
less conspicuous than the seventy of the ^ ' 

cal symptoms would lead one to expect i e 
peripheral nerves were examined m the cases 
of Dustin, Lmdemann, Job and three of our 
cases Nerve degeneration has been demon- 
strated in every one of these cases Alrnos 
inv anably degenerative changes are foimd m 
the antenor horn cells of the spinal cord e 
changes are most marked in the lumbar por- 
tion of the cord and consist of loss of Nissl 
substance, sweUmg of the cells, eccentncity o^ 
the nuclei, and occasionally cell necrosis 
These changes were present to some degree in 
all 3 of our autopsied cases and were reporte 
also by Dustm, Job, and Kast The antenor 
horn cells were normal m the cases ot AUmann 
and Polk In Lindemann’s case, the spinal 
cord was not exanuned 

Petechial hemorrhages formed a rather 
pronunent part of the pathological picture m 
each of our 3 cases These lesions w ere found 


p egn-ncj 


First 


Second 


Third 

3 

Fourth 

10 

Path 

13 

Sixth 


Sev enth 


Eighth 

0 

Ninth 

I 

Total 

20 


\onQ^ deli\er> m cases 


in the spinal cord in Case i, and in the bram 
in Case 3 In Case 2 the bram showed evi- 
dences of old petechial hemorrhages '^ese 
lesions have not been noted previously How- 
ever Kast and AUmann were the only 2 to 
exanune the brams of their cases besides our- 
selves It 13 possible that more extensive 
search would reveal petechial hemorrhages 

more frequentlj , , ^ * 

We may conclude that the characteristic 
lesions of this condition are degenerative 
changes of the penpheral nerves and antenor 
hom°cells, and petechial hemorrhages m the 
bram and cord 

PROGNOSIS XND TREATMENT 

The mortahty of this condition is about 25 
per cent (Table \TI) This mortahty rate can 
be reduced considerably, if the presence of 
toxemia is recognized earher, and if pregnancy 
is interrupted The high mortality of the 
wnters’ 4 cases is probably due to the failure 
to recognize the presence of the toxemia early 
In all of these cases the diagnosis was con- 
sidered as bemg of functional ongm, and the 
patients were treated with the usual symp- 
tomatic treatment, such as rest, sedatives, 
and restnction m diet The weakness of these 
patients was attributed by their physicians to 
the lack of nounshment rather than to actual 
nerve mvolvement 
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TABLE II — 1^CIDE^CE IN KELATION TO ACE 


6-3 
3 3 i 
36-4 


dia6 ue> 



TABLE ni — INCIDENCE IN RELATION TO 
GRAVIDA 

C da Cues p ce 

9 39 

9 9 

Ul j ^ 

S 


T Ul 49 00 

C da po a 3 aaes 

greatest Tabic 111 shows that the disease 
occurs more commonly in the &rst and second 
pregnancies In tlus re pect it is similar to 
the occurrence of hyperemesis gravidanum 
Vomiting The vomiting usually has its 
onset the tirst 2 months of pregnancy (Table 
IV) which IS the same time the so colled 
motnmg sicLness makes its appeatance It is 
generally mild at the onset and mdisungutsh 
able from Iheordinaty typeofvomitingivhicb 
occurs in about 50 per cent of pregnant 
women Gradually it becomes more severe 
and assumes the pernicious form Not all 
forms of pernicious vomiting however are 
followed by nerve changes although their 
appearance is identical The vomiting in this 
condition rarely re ponds to the usual form of 
treatment but ceases abruptly when symp 
toms of pataljsis first appear 

Physical findi igs The patient is generally 
debjdrated and emaciated from vomiting 
The blood pressure and temperature are not 
changed but the pulse rate is accelerated to 
120 or more 

’Neurological findings The first symptom 
of paral>sis occurs most frequently in the 
third and fourth months (Tabic \) Weak 
ness numbness and increased muscle pain 
generally m the lower extrenuUes are the 


TABLE IV — ONSET OF HVPEREIIESIS 


Fust 
Se d 
Hun] 


Eshtb 
Ninth 
T Ul 


usual early complaints Very often the com 
plaining woman is unjustl> thought to bt 
hystencal or malmgenn in this stage when 
she IS really ill As the condition progresses it 
involves the abdominal muscles diaphragm 
thorax upper extremities and in some cases 
the cranial ncncs In some cases the neuro 
logical symptoms are confined to the penph 
cralnerves produang the stocking gloietjpe 
of anssthcsia while in others the cord is m 
volvcd producing sudi symptoms asvphmcttr 
disturbances (Table VI) Optic neuntis has 
been reported by some writers and was seen 
in all 4 of our cases 

\fenlal changes About the same tune that 
neurological changes appear one generally 
observes definite mental symptoms charac 
tensUc of toxic psj choscs as shown m Tables I 
and VI Rorsakow who is credited with call 
ing the aUenUon of the medical profesuoa to 
certain mental changes accompanying pol) 
neuritis in alcoholism reported with SerbsL 
(32) similar mental changes in pol) ncunlis of 
pregnancy The patient may be d linous 
confused and disoriented but opportune con 
fabulation is not common (Ely) as in alcoholic 
neuntis 

Laboratory findings Unne eiammalion 
shows no albumin and the specific gravity u 
normal The blood picture is normal unlcs 
same complication exists The blood chemis 
try is normal The spinal fluid is commoni) 
negative although a few writers have noted a 
slight increase of lymphocytes 


PATUOLOCy 

We have been able to find in the literature 
reports of only 6 cases in v hich gross and nu 
croscopic examinations were made poster 
tern Ihcsc cases were reported b> 
Lindemann lolk AUmann Dustin and Jo 
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Pregnant \>omeD ttithhypefemesis should 
be repeatedl) exaiained neurolosically As 
soon as neurological s>niptoms appear the 
case merits careful watching and artidcial 
induction of labor should be coasidertd 
Although the majontj of patients improve 
after abortion <^016 continue to grow worse 
the folIovYing week or two This is probably 
due to the fact that toxins still exist m the cir 
eolation and continue to affect the nervous 
system persisting in the same manner as the 
toxins ffora alcohol poisomno For tltat reason 
the phjsician must act quickly rather than 
wait until the patient s condition grons enu 
cal before intervention is resorted to 'Vbor 
Uon IS frequently deferred too long because 
It is usually unnecessary m most cases of 
hyperemcsis 

Complete recovery from the paraly is dots 
not always occur because the nerve cells are 
frequently destroy^ ll the paralyzed cx 
trwmUe are not properl) treated contrac 
tures frequently develop As soon as muscle 
tenderness disappears active and passive 
movements should be instituted 

In set eral cases rt ported this condition has 
reappeared in repeated pregnancies Because 
of such recurrence some unters have felt that 
this condition is identical with multiple sde 
rosis The microscopic findings of the au 
topsied cases however show that these two 
conditions are different entities 


SUJXiURi A^D CO^CtUSIO^S 

1 Paralysis resulting /xom toxicmia of 
prconancj has been reported under such 
names as peripheral neunlis polyntuntjs and 
toxic my elitis of pregnancy The name ioxtc 
iKuromUs of peg laiicy has been used hj the 
writers since the nerve cells are mvohcd as 
well as the peripheral nen es 

2 Forty eight cases of this condtUoa acre 
collected m the literature 6 of them having 
reports of autopsy findings In addition to 
these the wnters added 4 of their own cases 
with autopsy reports of 3 

3 This condition usually develops in the 
first truncster and is usually preceded by un 
coatrollable vonuting The loner ejtreimUes 
are usual!) involved first Later the paraiysis 
b^mes more wtensive Mental symptoms 


of a delinous and coofu looal nature appeared 
in about two thirds of the cases ^^phinciM 
disturbances and tachjeardu were present la 
over one half of the cases Opueneunusuas 
present in the 4 cases observed by the wnters 
al though 1 1 rv as men tioned m only a few of the 
cases collected from the literature 

4 The blood cbemisto and unae were 
negative in all of the reported cases The 
gross findings of the autopsicd cases also were 
essenPalJy ncoative In the wnters aautop- 
■ued caws the liver and Udnej showed mi 
CToscopJcally a mild doady swelling The 
imcTOscopic study oi the nenous s)sica 
gave findings charactenaed b) dc enerafive 
changes of the peripheral nerv cs and antenor 
horn cells Petechial hxmorrha ts were 
found iQ a number of the sections of the brain 
and spinal cord 

5 This condition has been attributed (0 a 
form 0/ autointovcaUoii Its appearance u 
similar to a severe form of the nausea and 
vomiting (morning sickness) which occurs u 
about 50 percent of pre^omaes The weak 
ness of the patient due to paralysis may be 
easily confused with weakness due to uia<tiU 03 
resulting from hypcremesis and without care- 
ful neurological examination the condiUoo 
may not be recognized 

6 The histories of the cases studied indi 
cate mat interruption of pregnanty as scon 
as defiruie neurological symptoms appear is 
the most satisfactory treatment The awr 
talitj of thi condition has been about as 
cent but it is behev ed that this figure can be 
greatly reduced if the condition is recognized 
and treated early 

7 Uthough toxic neuronitis of pregnancy 
is comparatively rare its senous charactw 
demands attention and emphasizes the need 
of a thorough neurolooical examination of 
pregnant women with iypercmesis 
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Fig I Vaginal sac in normal and in case of torsion 
Xonmil The tunica \ agmalis coi. ers the testis and ante- 
nor aspect of the epididymis B, Torsion case The tumca 
\aginalis extends aE the wa> up the cord coxenng both 
testis and epididjims completelj Testis and adnexa 
bulge into xagmal caxitj B, TesUs and adnexa hang in 
the vaginal cavutj like a tongue m a beU C, Illustrating 
the low extension of the cremaster muscle m case of high 
inv estment ot the cord resultmg in torsion 

not reduce it The earlinesa of operation 
which permitted us to obtain an excellent 
specimen of the infarcted testis prompted me 
to study the anatomy and patholog}" ot the 
lesion bj senal histological sections 
On dissecting the normal scrotum, one 
finds, after the vaginal sac is opened, that it 
IS impossible to rotate the testis markedly 
around its axis The reason for this is the 
strong attachment between the testis and the 
epididymis, uhich in turn, is attached to the 
inner xvall of the scrotum The only possible 
\\ay to rotate the testis xxould be to free it 
from the epididymis by dissection The nor- 
mal anatomical situation does not permit 
marked lateral rotation of the testis, and it is 
because of tins that torsion of the normally 
developed testis and epididynus is so rare 
In order for the testis to become tunsted, it 
must be freely movable, free from any lateral 
attachments, and suspended in the vaginal 
sac by a long stalk of the spermatic cord 
Such an abnormality is very rare and one 
must admit of some disturbance in the nor- 
mal descent of the testis for this to be present 
During normal descent the testis and ad- 
nexa are earned from behind the peritoneal 
space doxxnxvard into the scrotum This is 
helped by the traction of a guide, the guber- 
naculum, which, while shortening, brings the 
organs down into the scrotum and keeps them 
there by the development of strong surround- 



B 
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Tulili~ VAllNXl-IS 

Fig 2 CrOi 3 aectioa 01 the scrotum m normal and m 
case 01 torsion. V, Xormal, the posterior aspect ot the 
epididymis is not covered bv the timica vaginalis, but is 
adherent to the inner waU ot the dartos, preventing any 
lateral movements B, Torsion case testis, and epididymis 
are treelv movable m the vaginal sac. making rotation 
possible 

ing attachments The tumca vagmahs, an 
extension or the pentoneum, normally be- 
comes obliterated from its abdominal opemng 
to the proximal portion ot the testis The 
latter becomes nearly' completely cov ered with 
pentoneum by' mv agination while the epi- 
didymis IS cov ered chiefly on its lateral aspect 
The postenor portion of the epididymis re- 
mains outside ot the v agmal sac and is nev er 
cov ered, becormng adherent to the inner wall 
of the scrotum (Fig i A) 

In torsion cases, an entirely different situa- 
tion 13 found W'hile the actual descent re- 
mains the same, the relations ot the organs to 
the tumca v agmahs are different Dunng de- 
scent, or perhaps after the testis has reached 
the entrance to the scrotum, the testis and 
adnexa begin to bulge into the v agmal proc- 
ess For some reason, perhaps because of a 
lack of downward pull, this process contmues 
until the tumca vaginalis ot the testis com- 
pletely surrounds the testis and epididynus 
When this occurs a portion of the spermatic 
cord Likewise is invested with pentoneum 
above the testis The testis, epididymis and 
the distal spermatic cord together become an 
mtravagmal body , hanging treely m the vagi- 
nal sac Xo lateral attachments between 
scrotum and testis and epididymis are lormed 
This condition is permanent The obliteration 
of the vaginal process of the cord above this, 
proceeds normally untd there remains only 
the independent vaginal sac of the testis 
with its visceral and panetal lay ers, wnth the 
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T ORSIOV of the testicle frequently 
called torsion of the spermatic cord has 
long been recognized as a dirucal en 
Uty It<s symploinatology has been ade 
quately desenbed its etiology surmised and 
certain of its pathological aspects studied 
The condibon is caviscd bj a sudden tmsting 
of the spermatic cord nhich constricts the 
Ncssel o5 the cord causing acute circulatory 
disturbances of the testis and adncica If the 
twist is net reduced immediately the stmc 
tures diNtal to the lesion become gangrenous 
If infection docs not supers cne the aseptic 
gangrene is subsequently organued into a 
mass of hbrous tissue leading to complete 
disappearance of testicular and cpididymal 
ti<>sue 

The twist may occur cither inside (he tunica 
Naginalis mtravagmally or outside of it ex 
trasaginally In intravaginal tor ion only 
the testis and epididvmis are affected while 
m extra\aginal torsion the tunica and its con 
tents arc inxohcd Only a few' cases of extra 
laginal torsion have been reported It is said 
to be found in cases in which the testis is 
arrested dunng its de cent either within the 
abdomen or inguinal region In re lowing the 
literature of so called cxtravagmal torsion it 
has been found usually in cases in which an 
incarcerated hernia had been suspected and 
at operation a congested and swollen ectopic 
undcsccnded testis was discoicred The de 
scnption of the pathology encountered in the 
reported cases makes one su pcct that the 
lesion is the result of pressure rather than a 
true torsion of the spermatic cord Some of 
the rcixirted case ha\ e been operated on late 
after complete atrophy and fibrosis bad taken 
place and it has been assumed that toraon 
had occurred at an earlier date Irom ihede 
scnption of the cases of extra'aginal torsion 
in the literature we are not convinced that 
real torsion is the etiological factor Lonsley 
has slated that to his knowledge there is no 


rqxjcted case of true evtrava^nnal torMon in 
the literature except the case of Taylor 
r/ora a study of the r port of Taylors case 
It steins quite possible that it was one of 
intravagin^ torsion 

\ouiig states that extravaginal torsion 
occurs only when a sev ere external force tears 
the unde cended testis from its scrotal at 
tachments In order to make such torsion 
possible the loose areolar connections hctHcco 
the external surface of the undesccadcd tesus 
and the surrounding tissues must be broken 
e pccially tbeconnectionwithitsmamattach 
ment thcgubernaculum The trauma ncccs 
sary to produce such torsion and the meager 
unconvinang literature on cxtravagioal tor 
ston makes one doubtful os to its actual 
occurrence 1 am therefore using the term 

torsion of the spermatic cord for those 
cases m which no prior traumatic disturbance 
or ablation of tissues has occurred and where 
at operation no change m the topo raphical 
anatomy is found except for the actual torsion 
of the testis and adnexa m their notroal ana 
lomical position 

The problems which con/rontel us in thi 
study were numerous Can a normal tesUs be 
twisted around its axis and if this is not po 
siWc vhat are the anatomical relation found 
m cases of torsion? What is the motne force 
cau ing the actual torsion and if a force of 
such a nature is found is it possible to demon 
strate that it was really this force which 
caused the testis to become twisted 

I was fortunate m having opera ted ujwna 
case of torsion of the Ic tis comparative^ 
early that is i8 hours after onset The case 
has been reported else \ here (9) U opera 
tton an mtravaginal twist of the pcnnatic 
cord cutUngoff the blood supply of the ttslu 
and adnexa was found These structures 
were hanging freely in the aginai sac like a 
clapper in a bell (Fig iBl The twist as 
held firmly m position and gentle force woull 
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Fig 5 Specimen removed at operation in Case 2 shon- 
mg torsion of the spermatic cord in an unrotated testicle 
mthhigh mvestment, the testis and adne'ia hanging freel> 
in the \agmal cavity 

mesorchium keeps the testis at a distance 
from the epididymis The high mvestment of 
these organs and complete envelopment by 
the tunica vaginalis causes the epididymis to 
be freely movable and lacking of anj attach- 
ment posteriorly The absence of the guber- 
naculum has never been proved (Campbell), 
It probably will always be found when looked 
for It often appears as a string ot tissue on 
the lateral posterior side ot the vaginal sac 
The early high investment of the testis and 
adnexa causing what to all intents and pur- 
poses IS an actual disuse atrophy ot their 
abandoned guide 

These deviations from the normal syntropy 
of the testis and epididymis can easily be ex- 
plained as the result of the early high inv^est- 
ment ot the testis, adnexa, and cord Nor- 
mally dunng descent the testis and epididj mis 
rotate together on their axes turning the 
lower pole of the testis outward and upward, 
completing a rotation of 180 degrees, the 
low er pole becomes the permanent upper and 
the upper pole the permanent lower The 



Fig 6 Specimen removed at operation m Case i, show- 
ing torsion of the spermatic cord m a normall> rotated 
testicle wnth high mv estment, both testis and epididymis 
hanging freely in the vaginal cavnty 

epididymis follows the same 180 degrees turn 
together with the testis, the lower end of it 
becouung the upper end or the globus major, 
while the upper end becomes the permanent 
tail or globus minor of the epididymis 

Any interference wuth this physiological ro- 
tation, as m early' high investment of these 
organs, must produce situations in which the 
relative position of these organs wall be found 
in any stage of rotation The epididymis will 
either have only one pole, as in our case, or 
can be found to have completed the turn or 
remamed m any position midway between 
these two The high mvestment of these or- 
gans fixes them in the position tound at the 
tune this inv estment occurred and keeps them 
there permanently' 

It would seem reasonable in view of what 
has been said to assume that torsion of the 
testis and adnexa depends on the freedom of 
these organs to tw 1st This freedom is accom- 
phshed by the high tunical mvestment In- 
stead of being a partially mtrav aginal body, 
the testis and adnexa become completely in- 
vested by the tumca v aginahs long belore the 
descent is completed The final stage ot the 
descent is made as a body wathin a sac The 
organs invaginated early will not complete 
the physiological rotation of testis and epi- 
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organs (testis epididymis and part of ihe cord) 
su pended m it This is especially noted in 
cross sections o{ the scrotum (Fi^ s) where 
instead of only partial msestment as in the 
normal one finds m the cases of torsion a 
completely en\ eloped testis and epididjmis 

The reflection of the lumca s iginahs to the 
testis m the cases of high imestment of the 
cord occurs only at the highest point of the 
saginal sac This is clearly noted m the gross 
pccimen and is also demonstrated m the 
serial microscopic sections of the entire scro 
turn 

A study of the literature of these cases con 
Vinces me that high investment of the testis 
and adnexa was present in evcr> reported 
case \ anous expressions are used by difler 
ent authors to de«cnbe this hi h investment 
Twist above the epididymis (Birdsoll) mtra 
vaginal twist (Ldington) the tunica vaginalis 
extends high upon the cord (Campbell) float 
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ing testicle (Lauenstem) like the heart in the 
pcncardium (Lahayville) dangling IcsUcle 
(Rigby and Howard) iniratuijjcal iwJjcle 
(Scudder) the cori inserts like a stalk of an 
apple (Ta>lor) and dangling m a hazarbus 
and unsupported manner (MclUer) 

The presence of other abnormalities ob 
served in torsion cases has frequently over 
shado ved the most important part of the 
patholog) of torsion the high investment of 
the testis and adnexa The anatomical abnor 
malitits encountered are well summanzeJ b> 
Mclt7cr He collected about 9 vanation 
from the normal as reported in the world lit 
eraturc (t) a very room> tunica vagmali 
(j) an open tunica va malis (3) absence of 
the gubernaculum testis and posterior mes 
orchium (4) absence of scrotal ligamint (j) 
abnormal attachment of the common mesen 
ter> and vessels to the lower pole of the (e ti 
an I to the globus minor of the rpi h Ijmis so 
that the testis is attache 1 by a narrov taJh 
instead of a broa 1 band (6) elongation fthc 
globus minor (7) exccssi e length and jiooriv 
attached intrava inal spermatic cor I (S) 
loose and mobile connection between th 
testis and epididymis an 1 (9) loose connee 
tions between the scrotal c ntciits and the 
turaca 

These abnormalilits arc frcquenllj encoun 
tcrej being more or less pronounce f m a 
given case They arc not if such a character 
as to affect the organs j roper the diflcrtn c 
bcm|, as to the relative t pography of the or 
gans conccrnc 1 causing a linglhcninj, 0 
shortening of thiir conn cting links v 1 0? 
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(Fig 5) Two wax models were made, one 
showing this muscle on a twisted cord and the 
other on an untwisted cord (Figs 4 and 5) 

The relative topography of the cremaster 
muscle m this case of torsion appears very 
sigmficant in that it apparently holds the Ley 
to the second etiological factor m torsion of 
the testis Although the cremaster topog- 
raphy appears the same as m the normal, its 
relative topography due to the high ln^est- 
ment of the spermatic cord is changed In- 
stead of extendmg over the outer part of the 
vaginal sac, as m the normal, in cases of tor- 
sion, because of the high investment, the cre- 
master fibers are carried down into the inner 
part of the vaginal sac to the low ermost point 
of the spermaPc cord On sections the muscle 
can be traced all the way down to the testis 
(Fig 6) 

In a case of torsion the cord, testis and epi- 
didymis form a single movable body in a roomy 
vaginal sac The cremaster muscle cannot 
pull one part of this movable body without 
affecting the other A strong contraction of 
this muscle will rotate the freely movable 
testis and adnexa Since the reconstruction 
models from the serial sections showed that 
the cremaster muscle was m a contracted 
state It IS indicated that this was the motive 
force which caused the torsion 


The major factor m torsion ot the testis is 
the high mv'estment of the testis, epididymis, 
and cord — this permits the cremaster muscle 
to be earned into the vmginal sac It is evi- 
dent that such a freely movmble testis with a 
spiral muscle attached to its stalk will easily 
become twnsted when cremaster spasm occurs 
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didjmis remaining permanently in the po i 
tion thcv v,ere in bdorc investment was com 
pleted 

High investment of the testis and adnexa 
however explains onl) one part of the prob 
!em of tc licular torsion it explains the sitna 
tion which makes the rotation possible The 
other problem concerns the force that actually 
causes the rotation and holds the structures 
in the abnormal position with such tenacity 
as often to make untwisting difficult 

It is gcntrall> believed that this force is 
caused bj a stronglj contracting cremaster 
mu<;cle since thisi<i the only contractile motive 
force m this region 0 Connor has observed 
three prominent strands of cremaster muscle 
reflected low down upon the cord their ongm 
being Just above the site of the torsion 

The cremaster muscle being an exttn ion of 
the lower end of the internal oblique and 
transversalis muscles sends fbers along the 
pcrmatic cord m the form of loojjs cAicnding 
over the outer part of the vaginal lac (Fig ?) 

V contraction of this muscle \ iH pul) Ihi 
pcrmaiic cord and with it the lesti an I 
adnexa upward making ten ion on the agj 
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nal sac Spa m of (his muscle will pull (lie 
structures into the groin : cases having Iii-rn 
described by Curling the pasm la (in sev 
era] days 

In order to ietermine the part pbjid by 
this muscle in the ca c of torsion which c 
studied reconstructions of U v cre made from 
the serial sections The tissues will pre cn ti 
were treated with ^enkers solution and (in 
bedded in paraffin Sena! sections were made 
and every fifth one ' as mounleJ Thr<e see 
tions were stained with the pccial Mallory 
muscle and conncctiv tissue stain ihcconncc 
tivc tissues being stained blue and (he muscu 
laturc red Each section so mounted wa> then 
placed under a Ira'ing microvcojic and the 
outline of the tissues and muscle bundles was 
noted on paper sheets These dra\ in were 
later transferred to glass plates the niu>cle 
being painted red and the tissues blue The 
glass pfates were then place I one on top of the 
other completely reconstru ting the jermalic 
cord with the twist the musculature prc'cnt 
appeanng red through the glass block 
The topographv of the cremaster mu‘«:ula 
ture was then transferre i onto a rubber cord 
the cord having been I' ist 1 the same as the 
pcrmatic co d Hn unt isting ih s rubber 
or f the crenia. ter appear 1 in the form o a 
b 03 i ban 1 surrounding the cord like a J it 
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m the two animals, only the protocol ot the 
first animal will he gi\en 

Pnhii uwrv en'ohouul dislitroai u The animal had 
been brought upbtairs to the operating room in a 
cage, a maneuier to which we had accustomed him 
by carrying it out on the 3 dai s prior to operation 
however, when he saw the sjTmge being prepared and 
lour or five people standing about, he became aware 
at once that sotaethmg was wrong and flew into a 
tantnun, screammg, kicking, and eahibitmg the 
characteristic tacies 01 a ctyang chimpanzee — at first 
hia hpb wereestended as though about to suck, then 
the bps were drawn back with the mouth open, teeth 
showing, and he shrieked at the top ol his lungs, this 
alternation of grimaces contmued for 4 or 5 minutes 
during which time there was evtensive involuntarv 
defascation \t 9 04 the animal shrieked two or three 
times and then v omited, at first unproductiv eh and 
eventuallj he brought up a considerable quantitv ot 
>eUow fluid which he caught m his hand and 
piomptlv re-swallowed 

Injutioii, Dutmter j, igjo, g 0/ a hi The animal 
was caught bv five men and held while $ cubic centi- 
meters of dial (Ciba) was mjected mtrapentoneaUv 
into the left side of the abdomen ks his w eight was 
13,650 grams this amounted to a dose ot approvi- 
matdv o 365 cubic centimeter per kilogram (10 
per cent solution) 

Ji diiclian The protocol giving the details ol the 
gradual mduction is as follows 
9 07 Injection, no obv lous efiect after 3 minutes, 
no screaming ot hvper ecatabihtv 
9 10 Put Its atm out to be scratched 
9 13 Still alert and lookmg around to satisfv 
his curiosity on hearing any sound 
9 14 Peered out of the edge of the cage to observ e 
who was coming in the door 
9 13 Perhaps a htde unsteadv Leanmg agamst 
the back ot the cage No exatemeat 
9 i6 Head a little unsteady Pupils dilated 
somewhat Apparently has diifaculty m fixing on an 
object Grasped one’s hand on putting it into the 
cage 

9 17 Head defimtelv unsteady and tailing to- 
ward the tront ot the cage 
9 iS Cage opened 

9 19 Again looked out at someone coming m the 
door 

920 Started to he down in the bottom of the cage 
9 21 Got up and walked out 01 the cage, turned 
around and ran back again Defimtely unsteadv in 
locomotion 

922 Lay dow a m the bottom of the cage making 
himselt comfortable with his head on his left elbow 
9 23 Completely stretched out Respiration m- 
cteasuig m rate 

9 24 Respiration 42 Ey es shut Alovang hand 
9 25 Completely quiet Respiration deeper 
9 26 Raised his head on hearing a sound and then 
dropped off again 

9 28 Respiration 33 Aluch qmeter 


9 40 Still quiet and thought suffiaently deeply 
an-esthetized tor shaving ot the head Respiration 
30 

9 50 Animal woke up when his head was being 
shavmd and an addibonal cubic centimeter 01 dial 
was given Alter this dose the ammal gradually be- 
came more deeply anssthetized, and at 10 00 it v as 
possible to begm shaving 

10 10 Withdrawal reflexes were still present, and 
it was evident that we could not well proceed watb 
an operation at that depth The ammal was weighed 
a second time 

10 23 An additional cubic centimeter of dial was 
giv en, making a total of 7 cubic centimeters, that is, 
at this morning’s weight, o 53 cubic centimeter per 
kilogram Alter this the anssthesia gradually be- 
came deeper 

10 30 Placed ou the table at which tune there 
was still some shivering and slight movement ot the 
hands and shakmg of the neck muscles when iodine 
was apphed to the scalp, but ether was not required 
at any point, and one gained the impression that 
during the operation the anKsthesia became pro- 
gressively somewhat deeper Toward the end there 
was shgitt movement ot the shoulders as we were 
approximatmg the skin On three or lour occas’ons 
during the operation he coughed, apparently iiom 
mucus that had collected m his trachea The aaa.s- 
thesia on the whole was entirely satisiactory and 
just the desued depth Blood pressure appeared to 
remam lairlv high throughout as there was acme 
oozing on all surfaces during closure 

It will be seen that during the first 10 to 12 
minutes after the injection of dial, it had 
everted no obvious eSect except that the 
animal became qmet and had no lurther 
emotional disturbance There was no penod 
of excitement at any stage The respiratory 
rate remamed unchanged and ultimate^ at 
the end ol 15 mmutes the animal gradually 
fixed himself comfortably m bis cage and laid 
down to sleep, restmg his head on his left 
forearm His ej es gradually closed, but ev en 
at the end of 40 mmutes he could still be 
aroused by vigorous stimulus, after bemg 
aroused, however, he dropped off again quicL° 
iy m apparently normal sleep At the end of 
50 mmutes the anesthetic had exerted nearly 
its full effect and w as supplemented m order 
to abolish all spontaneous movement 

The reflexes under anesthesia were of some 
mterest The knee jerk and withdrawal re- 
flexes became gradually abolished, but reflex 
coughmg persisted throughout as did also the 
comeal reflexes Shivering was m abeyance 
and at the end of the operauon (S hours after 
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OBSERVATIONS ON THE RESPONSE OF THE S\ME CHIMP \\?FF 
TO DIAL \M\TAL AND NEMBUTAL USED \S 
SURGICAL AN^THETICS 
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I N human bemgs ont cannot well compare 
in the same mdividua] the effects of close 
ly related anafslhetics and it has there 
fore seemed worth while to report a senes of 
such obser\ ations on a chimpanzee In slud> 
ing the problem of surgical anxsthesia in 
pnmatts we hate rcccndy had occasion to 
administer thebarbituric aciddenvatncs dial 
amjtal and nembutal to a large chimpanzee 
for three successae major surgical operations 
separated from one another by intec\alsof i 
to 2 months \\ e look upon the reactions of 
this animal as particularly significant since 
the ebamparuee m us neurological behavior 
(3) and ID Us re ponse to drugs approaches the 
human being more closely than other pn 
mates such as the baboon or monkey 
The subject of the study was a white faced 
male chimpanzee aged 4 to 5 years corre 
spending with the variety designated by Elliot 
(i) Pan leucoprymnus It had been under 
obserNdtion for 3 months prior to lU first 
operation and w as in excellent health through 
out that penod Full details concerning the 
three operations aregiv cn in our monograph on 
the Babmski re ponse ( a) Vs far as we arc 
aware thiswasthefirsl chimpanzee uponwhich 
a surgical operation had been performed under 



an anislhetic of the barbituric acid group 
We might sa> parenthelicall) that the 
drugs offer an almost ideal antsthcUc tor 
neuriolo<ncal work on pnmale for in a senes 
of nearly 200 operations on monkejs baboons 
and chimpanzees we ha\e had on\v three 
fatahties (two monkejs and a baboon) at 
tnbutablc to the narcotic In two instances 
the dose had been considerably mcrca cd 
owing to the failure of the calculated dose to 
take hold with the accustomed promptness 
The pccial ad\antagC3 of individual barbi 
tunc acid anssthetics will be discussed bela v 


DI ALL\L BVRCITUBIC ACID (DUL CIW) 
The advantages of dial as a general anas 
thetic for neurological operations on animals 
(dogs cats and monkejs) have been di 
scnbedal length by Fulton liddellandRioch 
(4) We arc able to confirm iheir findings and 
have now extended them to include chim 
paozees We have made one further ignifeant 
observation namely that in \er\ drj atmo 
phetes animals lake considerably longer to 
recover than m moist atmospheres owing 
presumably to the increased lo s of fluid 
through the lungs and skin thus m the 
Thames valky m England monkejs gcntrallj 
recover from dial in 16 to 20 hours whereas 
animals of the same pccics with the same 
dose made up in exactlj the same waj require 
24 to 30 hours \hcn the drug is alnunistircii 
in the excessively dry central heated Ubora 
tones at New Hav cn W ilh cats the diilcrcnce 
IS even greater an 1 il no fluid is given mej 
maj require 3 to 4 dajs to recover fullj trom 
a calculated dose lurthcr obstn ations on 
the influence of humidity arc in progress 
\\e propose now to desenbe the reaction ol 
ourchiropaTweetodial Thcohservationsna e 
been confirmed m a second animal of afioui 
the same age and ptcics but as the ra c e 
in faction and recovery was nearly iJcu 
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verj gentle pinch o£ the sole caused a vigorous ham 
atrmg jerk It vsould seem that this reaction had 
been held in 3be>ance v>hile the animal was awake 
and emerged as a primitive form ot response while 
narcotized The left hmd limb showed no response 
whatsoever either ot toes or hamstrmg muscles, it 
was relaved and motionless 
S 32 to 8 35 Reactions of the right and left toM 
still unchanged, animal scarcely respondmg at aU 
Respiration regular Some shiv ermg Pulse strong 
9 03 On the table ready for operation but oc- 
casionally movmg his hand and responding by turn- 
ing his head when his ear is pmched i cubic centi- 
meter sodium amytal given, making a total dose of 
7 cubic centimeters, 1 e , 52 miUigrams per kdogram 
913 r cubic centimeter sodium amy tal given 
9 30 Animal still rather too hght and an addi- 
tional cubic centimeter of sodium amy tal was given 
After thm he quieted down and the anssthesia be- 
came faul) deep His respiration throughout the 
operation remained regular, somewhat more shallow 
than normal, and increased m rate toward the end 
There was no movement, evcept durmg the stimu- 
lation of the cortex, and no vocalization , no respira- 
torv difficulty The heat center had evidently been 
disturbed for there was no shiv ermg durmg the oper- 
ation and the body temperature gradually dimin- 
ished, bemg 36 I degrees at the end (3 00 p m ) 

With an initial dose of 44 nuUigrams per 
kilogram of body weight, between 7 and 8 
minutes elapsed before file animal was“down, ’ 
but it had begun to show obvious eSects of the 
drug 3 to 4 minutes after the mjection When 
dial was used the ammal had appeared quite 
unaffected even at the end of 12 nmiutes, and 
It was more than 20 minutes before it was 
“down ” 

The dose of amytal had to be supplemented 
ultimately to 65 nulbgrams per kilogram This 
proved entirely adequate for the whole pro- 
cedure, and as with dial, it caused no ap- 
preciable depression of excitabihty of the 
motor cortex With neither drug was there a 
period of excitement during induction, and in 
the early stages the ammal in each case w ent 
through all of the rather striLmg prehmmanes 
of arranging itself for sleep In the second 
chimpanzee which received sodium amytal m- 
duction lasted also 6 to 7 nunutes and the 
ultimate dose (greater than was necessary) 
was 70 miUigrams per kilogram 
The speed of recovery from sodium amytal 
stands in about the same relation to dial as 
the speed of mduction, as is evident from the 
followmg protocol 


Recovery The stages of recov erv from the sodium 
amydal after the second operation are mdicated as 
follows m hours 

ist hour Induction 
3rd to 7th hour Operation 
8th hour Deep, breathing regularly , all reflexes 
abolished, contmuous temperature readings obtained 
irom the rectum 

oth hour X-rayed, sbght spontaneous move- 
ments of hands and at 5 10 p m defimte vocaliza- 
tion, temperature only 96 S degrees 
nth hour Temperature 99 degrees 
r2th hour Temperature 100 degrees, spontane- 
ously raising his head (S 10 p m ) , opemng his ey es 
and moved his arm, but qmckly dropped on again, 
reflexes had returned m right lower extrermty 

13th hour Temperature lor degrees, on support- 
ing his head (9 30 p m ) he was able to drmk joo 
cubic centimeters of milk and then dropped on to 
sleep Reflexes more vigorous than at 8 00 p m 
24th hour Temperature normal, sittmg up, mov- 
mg about faurly acUvely, but loofcmg a httle sub- 
dued, taking food and fluid freely 

31st hour Much more alert, movement qmcker, 
animal obstreperous and protestmg AU effects of 
anssthetic w ere now qmte worn off F eedmg ireely , 
eating a large apple without evidence of discomfort 
m temporal muscle 

The recov ery from sodium amytal thus fol- 
lowed a course similar to that seen m human 
beings subjected to this ansestbetic, 1 e , the 
chimpanzee was able to dnnk at the end of 13 
hours and was sittmg up after 24 hours At 
the end of 30 hours, all effects of the auES- 
thetic had disappeared There was no stage 
of excitement durmg recovery and nothmg to 
suggest despondency or mental depression 
after the immediate effects ot the auESthetic 
had worn off Respiration was matenally de- 
pressed, and the heart was not embarrassed 

XEMBUTAi 

Nembutal (sodium ethyl-i-methyd butyl- 
barbiturate), one of the newr barbituric acid 
derivatives, prepared by the -Abbott Labora- 
tones of Chicago, has recently been used by' 
Lundy (6) and others (5, 7) m human beings 
We had employed the drug m this laboratory 
for several months for operations on dogs, 
cats, and monkey's pnor to its bemg used for 
the chimpanzee, it proved particularly satis- 
factory for brief procedures in which recovery' 
was desired the day of operation In several 
mstances after a nembutal injection which bad 
given profound narcosis, monkeys were sitting 
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the injection) the rectal temperature had 
fallen to 36 degrees C The surgical procedure 
consisted of left sided bone flap wlh ideaU 
fication of the motor area bj faradic sUmu 
laiion and ex arpation of the foot area \nth the 
Bo%ie electrical cutting knife 
Rcc cy rhestag s /reco\ery/ oni th Rasthe 
a -n iH be ) dicate i a haa s 
1st to 2ad ho rs I du t oq 
d to Sth h u s Ope ati n 
gtb b u R spi at on 38 per m nute \ nimat 
d tp T Tap r lure 38 deg ee C 
iSth hour P sp atioa 36 An mai could ot be 
oused c en by g rous stuniilatioa 
J4lb hour Reel i temperatur 176 degtc s C 
Resprat ns; Gap gmo ements but the am 
mat as 1 11 de ply anxsthctizcd Occasional pon 
ta ous m em nt of the left a m nd leg PupiLs 
dl l d m rk d c nju te de ati n f tyes to the 
r ght s d 

30th ho More spontan 0 s mo em nts but 
0 re st U de ated fs e U $t at on) and tb 
a unal can be a ou <j only n eh d Scully Primi 
ti e B b n k eUcz p c e t the ght htnd foot 
k ee tk ab ent 

34th h ur Mo e spool eou moi ment but (he 
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SoDiua AilVTAI, 

Sodium amyUl has been used extcnsnelj 
vtt cats and do^s and m man (j) but « e ha\ e 
found no reco d of its use in the lower pn 
mates apart from the brief report ol F D 
Wcidman reccnllj issued by the Philadelphia 
Zoological Soaet> (8) andithasnotbeeaused 
previously on a dumpanzec The same anjnul 
was used as in the previous operation In the 

7 ncek5 interval he had fully recovered his 
stcetioth and had increased in v eight \s 
suming that the dose required would be sum 
lar to that necessary for monkejs 6 cubic 
centimeters of a freshly made solution of 10 
per cent sodium amytal v.as given intrapen 
(oncally making a dose of 44 imlligrims per 
ktlograo] (the animals weight having in 
creased to 1$ 550 grams since the last oper 
alion) W hen satisfactory anxsthesia had been 
secured a n^bl ^ded bone flap was tumeil 
and the nght foot area was extirpated after 
Its margins had been defined by faradic stiau 
laUon All stages of the procedure were sum 
lar to those earned out for the hrst operation 
(extirpation 0! the left foot area set a) 

Id i J tf Vi $j ^aj Justbel 
tb I ) Clio th m 1 had s mot ootl r>Kt 
s md r to th t descr b d abo e He as held 
b f a d n (bmc It s wrr e 0 al r d d S 
lb i I apcnl 1 uije ti Th deta 1 1 the 1 
d cU D a e a foU 

823 !ni ti 0 Noob ous S tdun glh £ t 

™«24* P! ccd ba k t cage stopped sh kut 
a d asq t , , 

8 2$ bull no b 0 $ ff t p ft fr m Icwk S 

some h t s bd d ,, 

8 6 Ifuch q le Slopped ra g i) > “ 

^8 6 I ut b s h d do the boll m f the 


From the preceding protocol it will be evi 
dent that the chimpanzee requires nearly 3 
full davs to thro \ oil the eflccts of a surgical 
doscofdial Noflmd was taken spontaneously 
dunng tlie lirst 24 hours during the second 
day the animal was da*,ed and sleepy but it 
took food and Quid In the second eJnm 
panzec of the same age and weij,ht which was 

subjected to the same operaUon the recovery 
required the same length of time In boA 
instances it was considerably longer than the 
penod of postoperaUve recovery of monkeys 
from the same drug 
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after operation, but the difference in size ot the 
pupils was verj much more evident after recoverj 
from the anvsthetic 

Though monkeys have occasionally shown 
penods of excitement when subjected to nem- 
butal, we did not encounter it in this or the 
other chimpanzee to w^hich the drug was 
given, and we did not observe a penod of 
excitement durmg recovery Another chim- 
panzee which received nembutal drank water 
after 6 hours and was up and about at the 
end of 10 The observations are in harmonj , 
therefore, and mdicate that the rate of re- 
covery from nembutal is nearly twice as rapid 
as from sodium amytal 

DEDUCTIOXS 

Smce the precedmg observations were all 
made upon the same chimpanzee, and since 
we secured approximately the same depth of 
anesthesia with each drug studied, we behev e 
that the results allow' us to make an accurate 
comparison of the properties and virtues of 
the anesthetics used 

Dial can be recommended for any operation 
on monkeys or higher apes m which it is de- 
sired to keep the animal quiet for sev eral days 
after the operation For 24 hours it is likely 
to remam deeply narcotized, after which it is 
usually dazed for a further iS to 20 hours, 
dunng which time, how'cver, it will take fluids 
freely by mouth without evidence of fear or 
protest This is particularly advantageous in 
ferocious animals, which with other an-es- 
thetics are hkely to make sudden movements 
dangerous to their wounds and to the exam- 
iner In view of the verj- long postoperative 
stupor, we are not of the opmion that dial 
would be satisfactory as a surgical anesthetic 
for human bemgs, but we are convinced that 
It could be used with complete safety, and 
perhaps to advantage, in certain cases of 
maniacal excitement The hquid preparation 
of dial (Ciba) can be used m chimpanzees in 
doses up to o 55 cubic centimeters per kilo- 
gram of body weight, being thus somewhat 
greater than the dose required for monkeys 
(o 45 cubic centimeter) 

Though we have lost a chimpanzee as a 
result of a pulmonaiy embolus foUownng 
amytal aniesthesia, we beheve that this aca- 


dent was fortmtous and that sodium amytal 
IS a safe anesthetic for chimpanzees and other 
primates It is to be recommended if one 
desires to have the animal up and about within 
24 hours The dose for a chimpanzee appears 
to he between 50 and 70 milligrams per kilo- 
gram a dose of 65 miihgrams intrapentoneaUv 
having been follow ed in the present animal bj 
recovery m 14 hours 

Nembutal is an almost ideal an-esthetic, 
admimstered mtrapentoneaUy, in ail cases in 
which the operation is not to last longer than 
2 hours and m which rapid recovery' is de- 
sired Induction is generally complete in 5 to 
6 minutes and recovery usually occurs in as 
many hours, using a dose ot 35 to 40 milli- 
grams per kilogram ot body w-eight 

stnoi.vR-i 

The barbitunc acid denvatives, known 
under the trade names, dial, am> tal, and nem- 
butal, hav e been used extensiv elj as surgical 
anaesthetics for neurological operations (mon- 
keys, baboons, and chimpanzees), their prop- 
erties hav'e been contrasted and exemplified 
by a careful analysis 01 the responses of the 
same chimpanzee to each of the three drugs 
used as anaesthetics for three major neuro- 
logical operations, separated from one another 
by penods of i to 2 months The results of 
this study may be summarized as foUows 


Dial (Ciba) 

ne'e 
(per Is ) 
55 mgm 

Induct on 
(miDuteo) 

“5 

RecoACfv (hour ) 

SsaJIo'''U3^ trp 

30 4$ 

Sodium am>tal 

65 mgm 

3 

13 20 

Nembutal 

^0 mgm 

5 

0 10 

The adv'antages of 

each ot the antes thetics 


have been summarized briefly' in the discus- 
sion Nembutal, though an ideal anasthetic 
for a bnef operation is unlike dial and amy tal 
m that It depresses the excitability of the 
motor cortex 

Recov'ery from the barbitunc acid an-es- 
thetics takes place more rapidly m a moist 
than m a dry atmosphere 
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up dnakmg water within 4 to 5 hours \\e 
obsen ed that nembutal differed from dial and 
ara>tal in that it produced a fairlj marked 
depression of the eaatabilitj of tie motor 
area in anesthetic doses (3) and it is therefore 
not suited for in\estigal)ons requiring faradic 
stimulation of the cortex U e ha\e since ob 
ser.ed that it occasionalij causes \er> marked 
excitement both in dogs and in monkeys 
during the tarl> stages of induction V.e oie 
inclined to attribute this to depression of the 
cortex pnor to its affecting the hypotbaiassae 
centers 

ks our chimpanzee seemed quite recoxeted 
from its second operation at the end of 3 
weeks and as we washed to give ademonstta 
tion of Homers syndrome to the classes in 
ph^ siolog^ the left cer\ icals> mpalhetic chaui 
was removed under nembutal anxsthc^a The 
details of the administration of the drug are 
as follows 


I d ct F l>r ty I t 4S The 

aiura 1 as h Id □ th lul > ay and a dose 0 
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a 3 S cond i je t 3 h 
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r ms per Ldog am Aft this the 


trot 5 per 
of 40 3 nuUi 


suihcientl de p for th p t on Th left ce al 
s TBpatheUc cha n was r Tjoved al ng an inch of i 
c rs 

In this instance the induction with ncm 
butaJ ran a course \erj similar to that with 
sodium amywl being slight!} more rapid 
particularly between the fifth and sixth mm 
utes at the end of the sixth minute the animal 
was m deep surgical anasthesia whereas this 
degree of anxsthcsia did not appear until 
about the eighth or ninth minuti, after a 
sttftilat dose of sodium amjtal The rcspirauon 
was somewhat more depressed and shallow 
but there was no difference evndent m tie 
general effects 0/ nembutal on the circulation 
Indo^s cats and monkeys wchavcob^rved 
rather a marked vasodilatation of the cuta 
ncQus vessels 7 or S minutes after uijtctioaof 
nembutal but this gradually passes off The 
very great speed of induction and the effect 
on respiration appear to be the only alarm 
mg features of the anxsthesia W c bav e used 
the drug repeatedly in doses up to 45 nulli 
grains per Ulo ram with only one fatmit} (3 
mature baboon which had sudden cessation ol 
respiration 3 hours after thedru was given) 
but vre feel that a valuable animal under mm 
butal should never be left without nut mg 
care until it begins lo show si ms ol recover} 
Our observations on recover) from ncm 
butal are less compleie than in the case of tic 
other two anxslhclics ’\fost animals eg 
moid».e> sand baboons appear to rccovtrwuh 
in about half the time required afUr sodiuio 
anvytal 
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PERLiSSE THE SOLUTION OF 

\\ork of Schonbom, who alleged that a 
glycosurea could be produced by injection of 
glucose per rectum Reach, in 1902, had m- 
vestigated the change in respiratory quotient 
after rectal injections of glucose and had come 
to the conclusion that it was absorbed, al- 
though slowly Han and Halasz, in 1918, 
showed a rise m respiratory quotient after 
rectal injections of glucose in dogs in whom 
the small gut had been completely hgated off 
from the large bowel, and state further that an 
actual glycosurea may be produced in this 
manner Omstem, in 1918, adopted the w ash- 
mg out method, in his investigations on rectal 
feedings on dogs, and showed that at least 
some absorption takes place and asserts that if 
glucose be given wnth starch, a complete ab- 
sorption will take place Tallerman, in 1919- 
20, workmg on 8 patients, concludes that 
glucose IS absorbed by the colon although 
much slower than by mouth Levi noted that 
a small rise of the blood sugar took place in 1 1 
of 16 patients that received glucose retentions 
McXealy and Wfflems, in 1929, noted that 
very httle if any absorption took place from 
the colon m dogs 

In the present work, 21 solutions were 
finally chosen to compare for the work which 
w as to be done on the dog and the human We 
did not accept all of the solutions suggested m 
the questionnaires because we beheved that 
the concentrations which wm used were 
representative and that conclusions as regards 
those offered could be drawn from our work 
The foUow'mg solutions were used 

K Per cent sodium bicarbonate 
t Per cent sodium bicarbonate 
2 Per cent sodium bicarbonate 

K Per cent sodium bicarbonate in i per cent glucose 
K Per cent sodium bicarbonate m 5 per cent glucose 
2 Per cent sodium bicarbonate m 5 per cent glucose 
j/2 Per cent glucose 
I Per cent glucose 
5 Per cent glucose. 

-5 Per cent glucose 
K Per cent calaum chlondc 
o 7 Per cent sodium chlonde 
o 9 Per cent sodium chlonde 
De\trm solution 
Dextnn, loogm 
Sodium chlonde, 2j^gm 
Alcohol, ^c cm 
Water, 300c cm 
Tap water 
Distilled water 
Locke’s solution 
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RingePs solution 
Commercial water solution 
Disodium phosphate, o 03gm 
Potassium chlonde, o oigm 
Sodium chlonde, o o6gm. 

Sodium bicarbonate, o synm 
Calcium bicarbonate, o 07gm 
Mag bicarbonate, o oigm 

Water to loo oc cm ,, , 

10 Per cent dextnn in o 9 per cent sodium chlonde 
Peptone solution. 

Witte peptone, 6ogm 
Sodium chlonde, 2/^gm. 

Alcohol, QC cm. 

Water, 300c cm 

EXPERIMEXTA.L W ORK ON DOGS 

Acute conditions The ammals tor e\pen- 
ments in acute conditions w'ere invanabh 
given enemas of w arm tap v ater about i hour 
previous to the evpenment in order to empty 
the bowel We realize that here w-e may have 
introduced an element of error but since all 
dogs were treated ahke the latter is perhaps 
equalized The enema w as given rather than 
waiting until the animal was narcotized to 
clean the faeces out of the bow el because it was 
realized that the removal of the hard excreta 
would traumatize the bowel Sodium barbital 
anaesthesia by the intramuscular route was 
chosen because of the small amount of water 
necessary to dissolve it, thus making it 
preferable to the oral route and the greater 
reqmred \olume of water The peritoneal 
route was discarded because it was noted that 
a considerable amount of peritoneal effusion 
takes place subsequent to the mjection In- 
travenous infusion on several occasions ren- 
dered the animals useless bj^ shock, hence was 
not used 

We chose sodium barbital (m doses of from 
200 to 275 mill igrams per kilogram) lor our 
work rather than ether because ot the 
necessarily long period of expenmentation — 
some 6 hours The drug seemed to be ideal for 
the purpose In about 95 per cent of the ex- 
periments the ammal retained active reflexes 
throughout, including that ot the cornea 
The animals generally gave some mdication 
ot sensibility w hen the solutions were changed, 
in that traction on the colon was toUow ed b}' 
cessation of respiration In some instances it 
was necessary to remforce the anaesthesia with 
• ether while the solutions w ere being changed 
It was mteresting to observe, however, that 
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THE SOLUTION OF CHOICE IN PROCTOCLYSIS 

GEORGE LOUIS PETDSSC JB MS MD C caco 
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V ER\ little appears in the literature on 
the subject of proctoclysis per se but 
a host of matenal is present on the 
method of introducing the solution chosen In 
MOW of this fact It has occurred to us that a 
comprehensive study of the relative merits of 
the various solutions suggested from time to 
time might be of some value Although 
Lanson in 190S made the first observations 
along these lines the subject uas apparently 
dropped until 1913 when Trout published hi$ 
clinical study on the comparauve merits of 
tap water and physiological sodium chloride 
proctoclysters (10) ^\orI.dng on 400 post 
operative cases regardless of the type of 
operation they had undergone and using the 
"Murphy dnp technique Trout noted that 
ordinary tap water v\as far better absorbed 
from the colon than the physiological saline 
The actual results indicated that appttuumatc 
ly 400 cubic centimeters more of tap water 
were absorbed per 24 hours than of tbeo 9 per 
cent sodium blonde He further sug(,ests 
that if the recommendation of Alurphy would 
be followed (that of pushing the cfysis to 18 
pints a day) the patient would absorb nearly 
81 grams of the salt per dicm The latter 
figure IS something over the normal intake for 
a month 

In order to ascertain the current ideas re 
garding the subject two hundred question 
naircs w ere sent out to larger hospitals of the 
country with the request that they be filled in 
The questionnaires contained lists of some 
tw enty solutions suggested as cly sters and the 


staffs of the hospitals were asked to check the 
solutions in the order of their preference 
Seventy eight answers were received and the 
tabulation indicated an overwhelming prefer 
ence in favor of three solutions tapwalcr 09 
per cent sodium chloride and 5 per cent 
glucose Tap water wac listed as tkrd choice 
preference being about equal m regard to the 
two other favored solutions Dunn^ a recent 
tour of the European clinics it was noted that 
the same solutions were generally used if in 
deed thcpracticeofproctoclysiswasnotdiscon 
tinucd completely in favor of hypociermody 
sisor mtrav enous infusion From the returned 
questionnaires and from personal contacts w e 
could not fail to have it impressed uj»n us 
that the reasons for using this or that solution 
were often extremely vague and many of them 
vnlhout even chnical foundation 
At the present time a great deal of dis 
cus.ioa centers about the subject of gluco c ah 
sorption from the bowel or more properly the 
colon Bremer in 1906 making comparisons 
of fresh and prepared pccimens of the small 
intestine and of the colon watched the ab 
sorption of proteins and fats but says that no 
carbohydrates can be absorbed He sugg t* 
protein nutrients Nagel m 1909 states that 
glucose has been shown by Czerny and 
Latschenberger to be absorbed in patients in 
whom the large intestine or part of it had been 
completely cut off from the small intestine 
He says the same results were obtained by 
Ileilc in dogs c pccially operated upon for Ims 
purpose Vagcl also calls attenUon to tne 
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onginal introduction of fluid uould be main- 
tained at a constant rate of absorption 
throughout 

The pressure used ivas 9 centimeters 01 
Mater pressure as registered on our manom- 
eter It Mas found later, in the Mork on dogs 
ivith chrome conditions, that this was just 
sufficient to oiercome the intra-abdormnal 
pressure and alloiv the fluid to flow in without 
provoking an emptying movement of the 
bowel 

Dunng this and subsequent work, we have 
demonstrated many^ practical uses for the ap- 
paratus other than its special use in mtestinal 
absorption experiments The mechamsm 
lends itselt very readily to intraienous in- 
msion of flmds as ivell as hypodermoclx sis 
By regulation of the output one may infuse 
over a period of hours with excellent results 
In the infusion of blood, the samples must be 
citrated or deflbnnated but no other pre- 
caution IS necessary Attention must be paid, 
however, to the levml of the fluid in the bottle 
so that air is not introduced mto the circula- 
tion 

As earlier suggested, the 21 solutions used 
were arbitrarily divided up into groups of 5 
with no attempt to segregate the salt solutions 
irom the glucose solutions It w as felt that m 
this manner we could make a more complete 
study 

The first group consisted of 5 cent 
sodium bicarbonate, tap water. Ringer’s solu- 
tion, I per cent sodium bicarbonate and o 9 
per cent sodium chloride The second group 
consisted of i per cent glucose, o 5 per cent 
calcium chloride, o 7 per cent sodium chloride, 
Locke’s solution, and 5 per cent glucose The 
third group consisted of a commercial alkahne 
water which wras supposedly high in calcium 
and carbon dioxide, distilled water, 05 per 
cent sodium bicarbonate in i per cent glucose, 
2 per cent sodium bicarbonate, and 2 per cent 
sodium bicarbonate m 5 per cent glucose The 
fourth group consisted of 5 per cent glucose, 10 
per cent dextrin in o 9 per cent sodium 
chloride, o 5 per cent sodium bicarbonate in 5 
per cent glucose, dextrin solution and peptone 
solution The results on each senes will be dis- 
cussed in detail Senes 5 consisted ot those 
salt solutions which evmced supenonty m 



Fig I drawing o£ the pressure bottle u=ed m most of 
the eroenments I , the mercurj bottle lor o\ erdow of air , 
B air overflow tube, C, screw lor raiding or lowenng the 
m’ercurv bottle, D, water manometer, E air mtake tube, 
F, outflow tube to the gut, G, pressure bottle containmg 
solution 

their respectiv e groups Senes 6 were those 
glucose solutions chosen for the same reason 
In the latter we w ere concerned with the role 
ot the sodium bicarbonate as w ell and so used 
one of our poorest absorbed solutions, 5 per 
cent glucose, for purposes of companson The 
“senes 5” experiments were run twnce, the 
second time bemg a year later The object 
was two fold, to deterrmne which ot the solu- 
tions w as best absorbed and secondly^ to de- 
termme the fate of the solutes Senes 6 was 
also run one y ear later than the other experi- 
ments but It IS interestmg to note that the re- 
sults gamed are in total conformity with those 
of the prevnous year 

UnancBsthetized dog etpenmenis Four dogs 
were used for the expenments in chrome con- 
ditions The senes of expenments were run 
for the express purpose of checking up on the 
results which were obtained m the acute 
conditions wnth the work done under barbital 
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even though our animal was m a condition 
approximating shock (with cold intestines 
slow heart and re pirauon) tJie results were 
of the same general order 
A nudline incision was used extending from 
the umbilicus to the pubes The <»lon was 
then picked up and a glass cannula introduced 
in closeproximitj to thedcocxcaUalve This 
w as secured by a pursestnng suture \ siiailat 
cannula secured b> pursestnng sutures was 
then introduced into the rectum The small 
bowel was tied off at its junction with the 
colon The large intestine was then flushed 
out with warm lap water and gently stnppcd 
and the first solution was introduc^ 

^\e realized that since we were dealm^, with 
the relative merits of various solutions the 
first cnienon in the case of the salt solutions 
at least was the relative rate of absorption in 
regard to their fluid content To this end we 
decided to run our solutions tn groups of five 
and these were alternated in their sequence 
from day to day Thus a solution which vras 
run first one day would be run last the next 
day and the others would advance toward the 
top of the list \ftcr five expenraents when 
each solution bad been run first at least once 
the order was completely reversed and an 
other five experiments performed m the new 
order U e could in this manner be sure that 


rwted that unless this is done more or less of 
the fluid remain to confound the results It 
was also our practice m our acute e-rpenments 
to wash the bowel with distilled water m 
amounts equal to the original solution used w 
order to remove the last vesti e of the salt 

introduced These washings were then com 

buicd wvlh the solution taken from the ‘mt and 
the total concentration worked out from the 
latter 

The apparatus used consisted of a pressure 
bottle in which was also kept the solution 
(Fig i) Air pressure from the line i as 
brought to the bottle and maintained at a 
constant pressure by a mercury pressure 
flask Thus the manometer iw the ptcasut 
bottle was maintained at a given pressure bj 
fixin^ the end of theairoutlct thcrcquiaddi 
tance below the surfaceof the mercury to keep 
such a pressure Hence any change in the line 
pressure above Uiat set in the bottle troulij 
cause more air to flow out through the mcr 
cur> Id addition to this if the pressure with 
m the bowel became greater than that wathin 
the stock bottle the fluid m the bowel would 
flonr back into the latter \ drop m the 
pressure m the bowel due to absorpuon or 
tonus change necessarily caused mote fluid to 
go into the bowel 

The fluids were alway introduced into the 


the relative rate of water absorption or solute 
disappearance noted was the true cnienon and 
was not the result of one solution sen ibzmg 
the gut tov ard that solution next jn order 
We were also interested in sceinj, that in our 
experiments V ithglucosc as much error as pos 
siblc arising from the carboby drate remaining 
in the bo vel after washing could be diimnated 
The time interval chosen was 45 minutes for 
each on a given solutuDti W e believed that in 
such a period any changes likely to take place 
could be readily demonstrated \t the end of 
this period the bowel was gently stripped and 
further exhausted of its fluid content by air 
pressure The latter method of emptying the 
bowel used m conjunction with the apparatus 
to be described makes the procc lure quantila 
live The bov el was washed between each 
two solutions with warm distilled vatcr 
We have always been ac ustomed to some 
method of stripping the gut because ire have 


bowel at 37 5 degrees C No attempt 
made to keep the stock fluid at a constant 
temperature because the amount going into 
the bowel at any one time was very snull 
(usually at the rate of less than z cubic cemi 
meter a minute into a total volume of around 
100(0 150 cubic centimeters) Inthecaseofa 
rapid tonus change vuthm the bowd the 
amount of cold fluid introduced into the bow 1 
was romimized by the fact that the tune 
interval chosen did not allow the temperature 
ever to fall as lov as the room temperature 
Our reasons for using this apparatus were 

many Our chief concern was in the rcguiati n 
of the pressure factor We early recopuco 
that on the basis of IIaniburi,er s work out 
pressure value had to be constant if wc were 
to determine true values In addition to 
we wished to have an excess o{ fluid over twa 
introduc 1 into the bowel so that we mi 
assume that all of the mucosa rcachc I by 
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we decided to continue the analysis of the 
sugar solutions The results obtained are 
outlined 

The described method of observation of ab- 
sorption from the large bowel was chosen in 
preference to the closed loop because we felt 
that in spite of the error possibly introduced 
b> fluid escaping from the small bowel and re- 
tamed fffices after the enemas, it was far more 
physiological and nearer to human practice 
In the closed loop method we would have to 
deal with a constant mucus secretion which 
would have to be washed out, and a constant 
leakage from the ileostomy opening This ot 
itself would introduce an error because of the 
disturbance to the water balance of the animal, 
since the function of the colon is normally to 
resorb the water of substances in course of 
digestion A cnticism may be raised on the 
basis that the mpple introduced shuts off the 
opemng of the ileum into the colon and hence 
may conceivably cause a piling up of materials 
m the small bowel durmg the course of the ev- 
penment and m some reflev fashion alter the 
results from those which would otherwise be 
obtained We do not beheve that this is true 
for our animals were fed about i6 hours before 
the data were checked, hence the bow^el was 
presumably free at tune of experiment 

In our observations on unnary excretion, 
controls were run on amounts and total acichty 
before and dunng the course of the experi- 
ments The control periods were variously 
from half an hour to an hour, and the excre- 
tion was calculated on the basis of i hour 



Tig 2 Templeton’s apparatus 1, Gla=s tube, B and jB', 
soft rubber mpples tied o\ er tube 

The animals wmre kept on pads during the 
course of the experiments and frequently went 
to sleep They were covered with towels to 
keep them warm and to qmet them 

By the simple expedient of providmg a 
smaller gauge intake tube than the outlet, we 
were able to cause a lag m the solution going 
back into the bottle after a colon contraction 
We then connected a water manometer to the 
outlet at the anus and obtamed by this 
method a tracing of colonic activity Thus we 
had an apparatus for the observation of ab- 
sorption of a given solution and could deter- 
mine its effect upon the activity of the bow'el 
Itself The idea presents many possibihties of 
the observation of the pharmacological proper- 
ties of various drugs upon the colon Thus w'e 
can use the chosen drug either m the procto- 
clyster or by substituting tap w ater, etc , for 
the latter wm can determine the effect of hypo- 
denmcally admimstered solutions 

RESULTS 

Acute conditions As has been previously 
mentioned, our list of 21 solutions was arbi- 
trarily split up mto groups ot 5 for companson 
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Cscostomies and penneorraphics were made 
on each of the animals femalea being chosen 
for ease m cathetenzaUon The incisions nere 
made m the midlme and the cxcauerebrought 
out through stab rounds in the left rectus the 
penneal operation being done at the same 
sitting \fter the completion of the latter 
operation the cacum as damped \Mtb a long 
hxmostat and cut the free cut edge was then 
cautenaed for hsmostasis and the onginal 
incision through the abdominal wdl uas 
coNcred ^^lth a small strip of gauze soaLed m 
collodion The latter rapidly dncd and formed 
an cxcdlent covering for the viound Operat 
mg in this fashion ^ve were able to complete 
the vv oiL in one stage and at the same time to 
expose the animal to a mmimuni of infection 
Dogs so operated upon may be used in i wtik 
In scries 7 and 8 the operations were tho c 
performed for chronic conditions and those 
solutions were used which appeared to be 
supenor in senes 5 and 6 In senes 7 and S 
due to the fact that w e w ere unable to control 
as accurately the amount of solution possibly 
absorbed it was determined to m^c the 
penods that each solution was run longer 
The time chosen was 3 hours or four times the 
expenmcntal period in (he acute a^nditioas 
Only 3 solutions were run on each dog each 
day due to possible fatigue of the animalsovet 
such a long penod of time The solutions were 
so rotated that each was compared ilh the 


others at least twice being run first once anj 
then last the neat time 
f he expenmen ts for chrome states w cre ruo 
on animals that had cxcostomy openings into 
(helcft rectus so that the muscle could 
as a valve The ilcocxcal sphincter helped a 
great deal m maintaining a water U ht 
system Most of the error latwduccd hj the 
leakage of fluids w as eliminated by the use o( 
Umpleton s apparatus (Fig 3) Thisraaki-s 
use of an ordinary nipple from a nursm bottle 
which is p creed by the glass tube When 
introduced into the bowel the end flans out 
and combined with the pressure of the bow 1 
U]x>nit seals the latter fairly w ell as far as the 
cscajic of fluid IS concerned One of these was 
also introduced into the anus for drainage j ur 
IKists It V 4 1S noted m the course of the ci 
jicnments that the «.amc methods used with 
the exception of the boi el stripping m the 
acute conditions could be used on the animals 
with chronic conditions In the latter wh n 
emptying the gut and apply m air pressure il 
was customary to apply pressure on the do s 
abdomen to force the fluids out 
In the ork done with these animals it was 
early realized that any analysis of the salt con 
tent of the fluids drained fmm the bo cl would 
be practically worthless because of the error 
inltwluccd by the faces retained in the ciyP” 
0/ the bowel On the basis 0/ our work on ire 
gluoise however (controls on di tilled atcrj 
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^^e decided to continue the analysis of the 
sugar solutions The results obtained are 
outlined 

The described method of obseriation of ab- 
sorption from the large bowel w'as chosen in 
preference to the closed loop because we felt 
that in spite of the error possibly introduced 
by fluid escaping from the small bowel and re- 
tained feces after the enemas, it was far more 
ph} siological and nearer to human practice 
In the closed loop method w'e would have to 
deal with a constant mucus secretion which 
would have to be washed out, and a constant 
leakage from the ileostomy opening This of 
itsell would introduce an error because of the 
disturbance to the water balance of the ammal, 
since the fimction of the colon is normally to 
resorb the w^ater of substances in course of 
digestion A criticism may be raised on the 
basis that the mpple introduced shuts off the 
opening of the ileum mto the colon and hence 
maj conceivably cause a piling up of materials 
in the small bowel during the course ot the ex- 
periment and m some reflex fashion alter the 
results irom those which would otherwise be 
obtained We do not believe that this is true 
for our animals w^ere fed about i6 hours before 
the data were checked, hence the bowel was 
presumablj- free at time of expenment 

In our observations on urinary excretion, 
controls w'ere run on amounts and total acidity 
before and dunng the course of the experi- 
ments The control periods were vanously 
from half an hour to an hour, and the excre- 
tion was calculated on the basis of i hour 



The animals were kept on pads dunng the 
course of the experiments and frequently w'ent 
to sleep They were co\ered with towels to 
keep them warm and to quiet them 

By the simple expedient of prondmg a 
smaller gauge intake tube than the outlet, we 
were able to cause a lag in the solution going 
back into the bottle alter a colon contraction 
We then connected a water manometer to the 
outlet at the anus and obtained by this 
method a tracing of colomc actmt)’' Thus we 
had an apparatus for the observation of ab- 
sorption of a gii en solution and could deter- 
mine its effect upon the actn ity of the bowel 
itself The idea presents many possibilities ot 
the observation ot the pharmacological proper- 
ties ot \ anous drugs upon the colon Thus w e 
can use the chosen drug either in the procto- 
clj^ster or by substitutmg tap water, etc , for 
the latter we can determine the effect of hiqx)- 
dermically administered solutions 

RESULTS 

Aciile conditions As has been previously 
mentioned, our list of 2r solutions was arbi- 
trarily split up into groups ot 5 for companson 
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TABLE in— SERIES 2 



purposes Theo(ldonelefto\er acDerrrnf rw j j . 

lucose tt as run m a separate sene f£,cs 7) ruf calcium determmatjons ^ ere 

Those solutions which showed ^the iJL salts in most of the ci 

absorption rates ,n the earS ^smajbeea 

pouped together m the fifth and sivih sems nSe sodium chloride solu 

for further elimination As mav h<‘#‘rTvv/‘f 1 ’•®”®*^®"^*^®^>'tCfwscinchIoridecontentin 
the differences heri are noT ist^S ^ ^ determinations Calaum 

= s'r'cen.‘cXum IJS’ "7 I*?' 

Sra 7 p“i;s,s“d 7 S‘oA'h 77 '“‘‘°“ ^»creuoniv»s/ollo.cd,nd,.f,l 

Th “h JiuD 7°r ,°i f “P^n-ents Is msv be 

primarily ^ as^run in swn from the accompanj mg tables thelatter 

Shich o/^lhcss Here best shoicii no correlation to the amount otlluij 

nuTOsea S, .r “'■ "''“P"”" “'«>fl><^ It »as first thousht that thrs .ss 
M?bcs1ab«rh,77f?7 I per cent glucose due to the method of administration ofihe 
rancemL aSthe o r tmplojed hut ,t i as not the case It 

per cent sodium J ^ 5 may be that the h>pnotic m such doses lud a 

Sumi 1,77 tt “tbonatc in i per cent deleterious effect in the hidnejs or lliat the 
1 ^' »>>?>tjJcd The tiaterbalanceofthebloodandussueiiasii 
77,177, t 7 n„ * f "“St nliwtbcd per cubic turbed b) the narcosis or that the pcnloaiJ 
rommnt,,,!, duid absorption in effusion following the trauma of etpenmcnlal 

nrr f/vb I ^ agreement (about i gram procedure accounted for the remainder but 

per 100 cubic centimeters in the case of the i ' 
per cent Jucosc) 

V short tabic of comjiansons of the differ 
ent solutions follows 


Spe I 


TABLE OF COilPAKISONS 


It soU I 


pe tg! se 

S P ‘ gl se 

as pe t gl M 
5 per cut soU m 
wspe Igl 


4S4'Tn r 46QC1 
sSgm p 8c 
cg’fgm. pc 4 4 
7Sgni pe 4 s t 


this is doubtful In order to come to some 
conclusion we deaded to follow the unnai} 
excretion in our expenments m chronic con 
dition The results will be discussed in that 
section 

In the first senes an ffort was made to df 
termme whether the absorbed solutions baf 
an> effect upon the water content of the blood 
To this end control samples of bijod tre 
\ ithdrat n from the animals before the ci 
penraent and at the end of each run The 
samples were weighed and allowed to ctajo 
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TABLE IV— SERIES 2, URIXARY EXCRETION 




Eipenm nt \o j 

Total 
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rate their water content to a constant w eight, 
the process covering 3 days The m ater con- 
tent of the serum plus corpuscles did vary but 
the results were not comparable wnth the ab- 
sorpPon In other words a solution w hich as 
relatively slowly absorbed from the bon el 
might show a greater water content in the 
blood than one which was far better absorbed 
from the gut We shall attempt in this 
connection to make no explanation for the 
results 

Again, w e noted no correlation between the 
size of the animal and the amount of the fluid 
absorbed One would expect that in the 
larger ammals with potentially a greater ab- 
sorpPve area, one would see a greater absorp- 
tion but despite this we have noted some of 
Ihe best absorption in our smallest animals 
This factor may be explamed on the basis of 
the ammal’s intake before the experimental 
penods 

Results on iinaucesthetized dog expenmenls 
Senes 8 and 9 consisted of 6 experiments on each 
four animals, the best absorbed solutions in 
the inorgamc salts and glucose concentrations 
of senes 5 and 6 being used The results m- 
dicated that i per cent glucose is better ab- 
sorbed than either o 5 per cent glucose or o 5 
per cent sodium bicarbonate in i per cent 
glucose The data suggest that the i per cent 
solution comes closer to the physiological 
optimum point than the others and that the 
addition of o 5 per cent sodium bicarbonate 
raise the total osmoPc tension beyond 
the oppmuni level The findmgs were totally 


in keeping with those of the acute experiments 
The data on the inorganic salt runs indicated 
that the o 5 per cent sodium bicarbonate solu- 
tion was slightly better absorbed than the 
other tw o solutions, making the o 5 per cent 
sodium chloride the second in order whereas it 
had been first in the acute runs by a small 
margin 

As w e have suggested earher, it w as decided 
to follow the urinary excretion in the animals 
with chronic conditions to determine whether 
this ran parallel with the absorption Our re- 
sults indicate that it does not No attempt 
was made to goxern the water intake of the 
animals because it was realized that if we had 
to give them enemas as v as necessary under 
the conditions of the experiments we would 
mtroduce a great deal of error The animals 
e\identl> absorbed water up to the point of 
tissue saturation betore any increased excre- 
tion took place This process did not seem to 
haxe any correlation with the comparative 
rate of absorption — did not affect the latter 
The unnarj' acidity went down almost in- 
variably as would be expected due to the 
dilution The latter was measured by titration 
w'lth forPeth normal sodium hydroxide and 
phenolphthalem 

The tabulated results ot the experiments m 
the chronic conditions m Table X appear 
later It must be remembered that here w e are 
dealing with soluPons whose concentrations 
are unitormly low so that the differences wiO 
not be as striking as though the concentra- 
tions w ere widely di\ ergent 
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purposes The odd one left o\er 25 per cent 
Jucosc was run in a separate senes (series 7) 
Those solutions which shoned the best 
absorption rates in the early senes were 
grouped together m the fifth and suclh cnes 
for further clunmation xna> he expcctc I 
the differences here arc not so sinLin^ as 
previou 1> Hone\er it may le seen that 

0 5 per cent calaum chloride was slighUj 
better than the 0 5 per cent sodium bicar 
borate and commercial \ ater solutions This 
group consisted wholly of the inorganic salts 
Th sixth feroup made up of g}ucose solutions 
pnmanly was run 10 an attempt to judge 

1 hich of these were best suited for absorption 
purposes In this senes the i per cent glucose 
\ as best absorbed as far os fluti content was 
concerned and the o j per cent gJuco e and o 3 
per cent sodium bicarbonate in i per cent 
"fucose were cqua//j well ab<iofb^ The 
actual amounts of glucose absorbed per cubic 
centimeter followed the fluid absorption in 
comparative!) close aj^rccmenl (about i gram 
per 100 cubic centimeter^ in the case of the 1 
per cent olwcost.) 

A short table of comparisons of ibc differ 
ent solutions follows 

TABLE Of COiTPARISONS 

Sul loaiuieil A ** Inoibtd 

5 per eat sodium tiica boait 5466“ fx 4 5 «> 
-nt glue se 


pe t gl 
5 per ent g 
Sr*rc tg/ >c 
j pe nt sod um b carUinat 
ifl i pe eat ^ wise 


Chloride and calcium determinations »crc 
run on the inorganic salts in most of the ts 
penmeat of the fifth series ^s ma) be a 
pected the hypotonic sodium chlonde sole 
tjons show cd an increase in chloride content la 
a majority of the dctcmunations Calcium 
on the other hand cod istcntly was absodicd 
from the commercial ater solution atthougo 
the absorption took place in only mminal 
quantities 

l/nnary cacretion was followed in the lint 
two groups of acute e.\pcrirocnts \s may be 
seen from the&ccompanyins table the laUtt 
showed no correlation to the amount ol ’jid 
absorbed It was first thought that this was 
due to the metiiod ol admin traU n of the 
hypnotic employ cd but 1 1 w as not the ase ft 
may be that the hypnotic in such dosts bad a 
deleterious effect in the kidncvs or that the 
water balance of the blood an 1 tissue v s dis- 
turbed by the narcosis or that the pcnlorcil 
effusion following the trauma of eqJcnmcnW 
procedure accounted for ibe remainder but 
this is doubtful In order to come to ‘ome 
conclusion wt decided to follow the urinary 
excretion in our experiments in chniiuc con 
diUons The results will be discussed m twl 
section , _ . 

In the first senes an effort wai male to ue 
tcrminc whether the absorlcd 
any effect upon the v ater conicnt of the 
To this end control samilcs of blood v 
^ ithdrawn from the animal btf rc ttic « 
penment and at the end of each run 
samples were v eighcd and allowed to c 
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rate their water content to a constant w eight, 
the process co\ering 3 days The water con- 
tent of the serum plus corpuscles did vary but 
the results were not comparable wnth the ab- 
sorption In other w ords a solution w hich was 
relatively slowly absorbed from the bow'el 
might show a greater water content in the 
blood than one which w^as far better absorbed 
from the gut We shall attempt m this 
coimection to make no explanation for the 
results 

Agam, we noted no correlation betw een the 
size of the animal and the amount of the fluid 
absorbed One would expect that in the 
larger animals with potentially a greater ab- 
sorptive area, one would see a greater absorp- 
tion but despite this we have noted some of 
best absorption m our smallest ammals 
Ims factor may be explained on the basis of 
the animal's intake before the experimental 
periods 

Results on unanceslJietized dog experiments 
eries 8 and 9 consisted of 6 experiments on each 
our animals, the best absorbed solutions in 
e inorgamc salts and glucose concentrations 
0 series 5 and 6 being used The results in- 
= cent glucose is better ab- 

-oroed than either o 5 per cent glucose or o 5 
per cent sodium bicarbonate in i per cent 
o ucose The data suggest that the i per cent 
u ion comes closer to the physiological 
point than the others and that the 
ion of o 5 per cent sodium bicarbonate 
,1 ^ ^^0 total osmotic tension beyond 

0 opumum level The findings were totally 


in keeping with those of the acute experiments 
The data on the inorganic salt runs indicated 
that the o 5 per cent sodium bicarbonate solu- 
tion was shghtly better absorbed than the 
other two solutions, making the o 5 per cent 
sodium chloride the second in order w'hereas it 
had been first m the acute runs by a small 
margin 

As we have suggested earher, it was decided 
to foUow the urinary excretion in the ammals 
with chronic conditions to determine whether 
this ran parallel with the absorption Our re- 
sults indicate that it does not No attempt 
was made to govern the water mtake of the 
ammals because it was realized that if w e had 


to gix'e them enemas as was necessarj'' under 
the conditions of the experiments, we would 
introduce a great deal of error The animals 
evidently absorbed water up to the point of 
tissue saturation before any increased excre- 
tion took place This process did not seem to 
have any correlation with the comparative 
rate of absorption— did not affect the latter 
The urinary acidity went down almost in- 
variably as would be expected due to the 
dilution The latter was measured by titration 
with fortieth normal sodium hydroxide and 
phenolphthalein 

The tabulated results of the expenments in 
the chrome conditions in Table X appear 
later It must be remembered that here we are 
dealing with solutions whose concentrations 
are uniformly low so that the differences will 
not be as striking as though the concentra- 
tions were widely divergent 
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I \.l ERIMENTS ON ftUN 
It was carij realized that if our suggestions 
^vcre to ha%e any climcal application our cx 
penments uould ha\ e to be earned out in part 
on the human We further appreciated that 
Itic introduction of a given amount 0/ fluid 
into the rectum uas simple enough but that 
many obstacles lay in the v a\ of an accurate 
measurement of the amount of fluid absorbed 
in a stated peno i of time Hence we could not 
definitely say v\ helhcr some fluid had not been 
retained in the crypts of the bowel at the end 

ofarun i hen it was siphonc 1 off for measure 

ment or whether some had not gone past the 
ileocolic sphincter However m 55 cases 
tested at bt Lukes Hospital we noted re 
suits almost complet ly in accord with our 
work on dogs Our experimental periods 
necessarily had to be lengthened to mimnuze 


the CAjienmental error lothi cnilwi-ranii 
hourson each solution allowin thcindin lu I 
patient 12 hours of rest Only 2 solution 
could thus be compared on each patient in 
the penod of his hospitalization The patients 
chosen ran ed from tho e practically normal 
to those who had had major operations Of 
the many patients so treated in the ho pital 
thcrcwercseveraloutstandin case lorpur 
poses of illustration it may be will to give a 
short resume of 2 and to discuss the thirl in 
detail because of the opportunity pven us for 
accurate study 

Cas ThepatJ t mddi g d an b d 

h d I th a pla t peri rod (wn 1 r 

I* f n t c pulra ry t L id a- 

II c d t Li came > f>o rf II gJi 
p at nd so t a ra de t h>T >d mocb 
d p toch because / h blit taia 
fluids s by m th 1 hi 1 g 1 sal P of'*- 
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TABLE X — RESULTS IX CHROXIC COXUITIOXS 


Solution used 

ist run 
c. cm. 

and run 
c cm 

Total 

abiiorbed 



c,cm. 

I Per cent glucose 

0 5 Per cent glucose 

432 

521 

8 i2 

460 

1244 

9S1 

I Per cent glucose 

I Per cent glucose and 0 5 

721 

7S9 

1510 

per cent sodium bicar 
bonate 

709 

654 

1363 

0 5 Per cent glucose 

05 Per cent sodium bicar- 

677 

729 

1406 

bonate and i per cent 
glucose 

85S 

660 

1518 

0 5 Per cent sodium bicar- 
bonate 

Cona’l water 

836 

758 

785 

753 

1623 

1511 

0 5 Per cent sodium bicar 
bonate 

0 S Per cent sodium chlonde 

746 

470 

396 

602 

1342 

1072 

05 Per cent sodium chlonde 
Com* I water 

940 

844 

364 

436 

1304 

1280 


soium chloride, 003 per cent potassium 
monde, and o 025 per cent calcium chlonde 
I he pnncipal constituent here is the o 7 per 
chlonde and as may be readily 
noted by companson of senes i, 2, and 5, the 
results are closely sunilar Locke’s solution on 
the other hand, havmg nearly the same quan- 
tity of sodium chloride m it that the physio- 
ogic^ saline has, gives results very similar to 
Locke's solution used was 
th^ ongmally proposed by the author 

up water and distilled water Tap water 
"as shown to be superior to both the o 7 
so um chlonde and the Rmger’s solutions to 
anout the same degree, although the actual 
comparison of all three does not take place m 
any one series Experimentally, the tap water 
vas also far better than the o q per cent 
0 um^ cUonde In 7 of 7 experiments in 
ries 5, the tap water showed an mcreased 
content The o 7 per cent sodium 
onde also illustrated the same phenomenon 
o hat we may possibly assume that the re- 
sults were explainable on the basis of a differ- 
ence of the osmotic pressure of the bowel and 
m content causmg an extra\ asation of 
ine cniorme ion into the bow el and the absorp- 
on of the w ater content of the clyster to 
equalize the pressure 
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TABLE XI — ^RESULTS OF COXTROLLED 
EXPERIMEXTS OX iLAX 

SERIES 10 —GLUCOSE SOLUTIONS 



Ejpenm nt number 

Tom! 

Total 

u cd 

X 

- 

3 



cent 
c cm. 

5per 

cent 

c.ca 

1 Per cent | 
5 Per cent 

ioo 

5,0 

xSo 

9ZO 

,co 

400 

7S0 

750 

-r-»0 

500 

-330 

I Pe cent 
i Per cent 

aOO 

ooo 

t 0 
4-0 

340 

X 0 

060 

bco 

760 

3CO 

33 o 

tg,o 

1 Per cent 
a Per cent 


! i'o 

,00 

*00 

500 

dio 

i-»o 

9oO 

660 

-j6o 

1700 


Total I per cent ginco e s6joc cm. Total „ per cent glucose nspcc cm 


\v e had no adequate reason for runmnf ex- 
periments on both the tap and the disSued 
water save that the latter was rarely used 
clmicaUy We make no distmction between 
their comparative ments 
Dextrin and peptone solutions Fantus, m 
his “Techmque of iledication,” m the portion 
devoted to nutrient enemas, suggests the 
possibdities of using dextnn as a nutnent con- 
stituent because of its non-imtabihty and ease 
of conversion mto de.\trose by the diastase of 
the bowel He further suggests that this sub- 
stonce be made up m o 9 per cent sodium 
chlonde to adjust the osmotic tension He 
quotes Carl Von Xoorden for his formul-e lor 
two other nutnent enemas, one of which is 
carbohydrate mainly and the other of which 
has a peptone base The composition of the x 
givmn in the first part of the paper 
These 3 solutions were compared with ■’ 
glucose solutions m senes 4 The peptone w as 
exceedingly hydroscopic 
Protem digestions indicated that absorption 
of from 700 to 900 milhgrams/250 cubic centi- 
meters of solution had taken place in our m- 
tervd of 45 mnutes This was not a quantita- 
tive finding however, because of the presence 
mucus— evidently secreted 
by the bowel as a defense mechanism aga!S 
the infused imtant -louiubc 

Of the 3 solutions, the dextnn m o 9 per cent 

torf'™ M ‘“t absolution™; 
fluid, possibly explamed on the basis^of the 
w ater content The results are fair^ close to 
^ose of the o 9 per cent sodium chlonde alone 

Thefate ot the de.xtrm solution w as mSble 

to note because of the insolubihtj which^made 
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n\cs\\a maile co t n o s \ therm s can s 
empi j dinthsca e a theothesohc dalthe 
h p ul The an 33 su pended f om adj stable 
St nd bch op rated b> a c anL A tube nthe 
sd I th 0 ta U a e to$ e th hesbt t 
hcl th g c 1 ti n filled thel tte It sth a 

mpl m tt to that th p e s e m oed 

0 St nt Thep s u aga n sju t uff leot to 
c m the nt abd m n I pr s ure Tb t me 
int r Ichoe $4h si cachsol ton Atlb 

end of u h a p d tb £I d s pb n d ut nd 

omp n on bet e n the mo nt tb beb 
U ted the penm nt d that ne fin h d u th 
ga u the t t 1 b bed The bo 1 sh d 
ut ftereachc pe ment th rm t p t r Si 
t St the f e e made a h 4 bou tb a solu 
to be ng alternated A glaoc at the b rts f 

en s n 11 h w th c s It c g ft in 
a d ith th se a d g k 

It must be noted that althoU(,h Table \I 
shows that r per cent glucose was run first 
everyday this was not so it was alternated 
prcci ely as the solutions in the other expen 
nients The chart vas so made for simpliaty 
Especial note must be made of the fact that 
the patient n hom the above experiments were 
performed on was under no fluid limitatJon as 
far as the oral route w as concerned Hcucc the 
total amounts absorbed must be nece sanly 
less than they v ould be if this was the only 
source of fluid and the patient was dehydrated 
1 he patient smain complaint was lus frequent 
nece sity to oid large quantities of unne 

analysis of results 

Calcium solutions \t the time that this 
work was initiated it was suggested that on 


the basis of the generally known depressant 
action of the calcium ion that it roi hi be ol 
mtercst to obsene what the effect of a low 
concentration of the latter would be upon the 
rate of its absorption from the colon and to 
compare this with other standard solutions 
In earitcr work the wntcf irorkin with 
J S Roacnon theantae,on]SjQofcaiaumand 
magnesium m th gut was able to demonstrate 
increased acti v it y in the isolated stomach stnp 
by bathing the latter m 0 o^ per cent calaum 
chlonde over that which bad been eboted by 
Lockes solution W e noted at that time that 
1/ we increased the concentration of the 
calaum to 0 5 per cent ri or ensued which re 
mam dover apenodof hourswilhoutar tura 
of activity when bathed with Lockes 
Contrary to our expectations the 05 per 
cent calcium chlondc was one of our best ab 
sorbed solutions In an attempt to arnic at 
the mechanism invol cd the rectal manom 
etcr set up was used The kymo raphic 
recsords of 3 experiments indicated that the pit 
vosactu^ly depressed as far as pcnstalsis «ai 
concerned but that the absorpuon ffos 
independent of the depression 
Sodtum clJonde solutions 01 lie sodium 

chlonde solutions the o 7 per cent was by Ur 

thcl>est It however viasnotquiteasrcaUJiy 
absQrb«l as the tap water which had a uO 
low chlonde content Theogpcrcentsocbu 
chlotulc was one of the poorest soluuons tbai 
we dealt with The composiuon of the Km 
ers solution that we used was 0 7 per 
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determination results on the chrome animals 
and on the human were of the same order as 
those obtamed in the acute e'^penments 
Smee no attempt was made to separate the 
inorgamc salt solutions from the nutrients m 
the early senes we gained an accurate standard 
of companson of the relative rate ofabsorption 
of the two types of substances In senes 2, the 
I per cent glucose was definitely better ab- 
sorbed than the o 5 per cent calcium chlonde 
and the o 7 per cent sodium chlonde In 
senes 3 the o 5 per cent sodium bicarbonate m 
I per cent glucose was slightly less absorbed 
than the commercial product and distilled 
water We prefer, however, to accept the re- 
sults gamed in senes 6 on the basis that the 
difierences here are more striking in the aver- 
age amounts of flmds absorbed as well as in 
the total amounts Here we note that the 
I per cent glucose with and without bicar- 
bonate and the o 5 per cent glucose are aU 
more readily absorbed than the distilled water 
We can then perhaps come to the tentahee con- 
clusion that I per cent glucose soliihon is the 
ideal for restoring water balance and for supply- 
ing some degree of nutrient 
Sigh glucose concentrations In our previous 
experiments we had come to the conclusion 
that high glucose concentrations defeated their 
own purposes by the tremendous hygroscopic 
eSects which they displayed We had been ad- 
vised of the use of 25 per cent glucose as a 
small retention enema in chosen cases and 
were, therefore, desirous of knowing the fate 
of such a solution To this end w e ran a senes 
of 3 acute expenments on dogs Varymg from 
our customary procedure we ran the animals 
on this concentration only for a penod of 3 
hours The tune then was four times as long 
as the usual one We beheved that perhaps 
some glucose would be absorbed as the dilu- 
tion was increased by the bowel Records 
were made of the colon contractions dunng i 
hour penods on each dog The record made 
on the second dog of the series displayed the 
most mterestmg results The tracmg showed 
enormous excursions of the manometer which 
were readily comparable with those of the un- 
anaesthetized animal and several records of 
what we assumed were emptymg movements 
when observed m the normal ammal At least 


the normal dog would show uneasmess which 
was concurrent with a high contraction and a 
reflux of the solution back mto the bottle The 
glucose solutions are here agam assumed to be 
imtatmg because of the large amount of 
mucus noted in the fluid drained off after the 
experiment 

Twro of the 3 ammals were under very hght 
anaesthesia and the third was m a state of 
shock from overdosage of barbital, yet all re- 
sults were m the same order 

The ammals weighed respectively, 7 4 kilo- 
grams, 7 8 kilograms, and 20 kilograms The 
first ammal (the one m shock) showed an m- 
crease of 73 cubic centimeters of flmd over 
that which was run mto the bowel, the second 
showed 135 cubic centimeters mcrease, and 
the third showed an mcrease of 255 cubic 
centimeters These figures become striking if, 
taking the total blood of the animal as bemg 
one-thirteenth of its body weight, w e see that 
we have removed one-fifth of the figure If it 
is possible to apply the analogy of dog to 
human, we see that a man weighing four times 
that of the latter dog’s weight would have lost 
m the 3 hours, 1020 cubic centimeters of flmd 
Under these circumstances, it is extremely 
mterestmg to determme what this solution 
would do in those patients suffermg from 
myocardial or renal deficiency As a procto- 
clyster the solution seems to be useless 

Sodium bicarbonate solutions Exammation 
of the accompanymg tables will brmg out the 
fact that the lomc concentration of the salt 
plays a great part m its rate of absorption, 
that IS, as the concentration of a salt goes up 
the quantity of solvent absorbed per unit 
time, goes dowm Thus the o 5 per cent sodium 
bicarbonate solution shows a far greater ab- 
sorptiveness than the i per cent (about two 
times as good), while the 2 per cent is defimtely 
hygroscopic 

As IS mdicated elsewhere, the bicarbonate 
solutions were run m combination with the 
glucose m varymg concentrations In aU m- 
stances the addition of the former slowed up 
the rate of absorption of the latter 

The commercial water was used m this 
senes of expenments because of its reputation 
as an alkahmzer and due to its use by a few 
surgeons as a proctoclyster Those who had 
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TVBLE Xlr— SODIUM BICARBONATE 
SOLUTIONS 


XK61X. MS — GLUCOSE A>T> SODIUM 

bicarbosati: solutions 

_ i If**" lodniin bi nfrTw 

I* yper i^um t» vtwMi* 


TABLE MU — TAP SSATER AND NORMAL 
SSLT SOLDTIOV 


TABLE XV —TAP WATER AND SODIUM 
BICARBONATE SOLUTIONS 
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it ntec jaT> lo use a suspension rather than a we are dealing with a slope to and froni the 
solution latter This make it e\jdeiJt in an) circum 

Glucose solutions Clinically it has been stance that the theoretical concentration lor 
noted that the patient empties hisbonelocca an optimuoi solution (53 to 54 per cent— 
sionally when submitted to a glucose procto Fanius) is far too high 
tl>ster o\er a period of some time This Uearepuealed by thefact thatsoaeo/tie 
phenomenon has been asenbed to the fact solalionsshowedahighcrsUoarconceniration 
that the solution becomes irntating The at (he end of a run than at the beginning This 
proper interpretation is hard to determine but seems to be independent of the concentratioa 
presumably a mas tefiex is initiated which and of the order in which the solutions were 
causes an empt> mg mo> cmen t This is usual run Jt is not a hangoi er from the prcnoibl} 
ly in regard to the 5 per cent solution Ue run solution becauscit appeared as well a tie 
haic noted that these solutions are definitely first eapenmentaJ run on dajs— when tie 
h>groscopic It would seem then that under previously run distilled water bowed no Jet 
the present method of d>sis (the dnp method) (rose <x>ntcnt DisUUed water was run as tie 
there would be a constant piling up of the fluid first solution in 0 out of 10 cipenracnts to 
pressure within the bow el with additionalfluid determine whether there were reducing sub- 
coming into the latter from the blood The stances in the bowel — ^and though the water 
bowel IS in this fashion prevented from nasrctumcddistinctlyjellow mseveraJea^ 
diluting, the (,lucose lo the point where jl is due to the faical material we were never abie 
readily absorbed and the resultant di tenlion to get a positive test for sugar The latter 
of the gut cau es a mass peristalsis There is tests were run on the sixth series Twocipen 
little doubt that the higher concentrations arc meats were controlled in the same fashion m 
irritating for \ e have noted repeu/ed/v that the the fourth senes with the same results 
fluid returned from the bowel in both do^ and -UI sugar determinations were made b) i 
human 13 clouded with mucus It will be noted FolinMu colormctnc method The 05 I* 
further that as the concentration of glucose cent i per cent and 5 per cent glucose so 
goes up the rate of absorption of both solvent tions were not made up to the exact . 

and solut goes down This is espeaalJy lionsb) anal) is bccauscit wasfelt mats 1 
noticeable in stud} mg the 1 per cent and s per \anations in the concentrations i oiBu 
cent solutions The 05 per cent glucose how to a better knowledge of what actuaJ) 
ever has less water and less dextrose absorbed curred These small variations^ r 
from U than the I per cent so It appears that parent effect upon the results inei. 
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P OSTOPERATIVE tetanus has for 
many years constituted one of the most 
dreaded surgical complications In spite 
of the recent advances in asepsis and operative 
techmque, cases of tetanus foUowmg vanous 
surgical procedures are stdl occasionally en- 
countered Even the most ngorous precau- 
tions and meticulous attention to asepsis may 
be msufficient to prevent the unwelcome ap- 
pearance of lockjaw The expenence from 
time to time of havmg a patient die following a 
relatively simple, elective operation, as for 
instance herniotomy, leads one to develop a 
dread of the tetanus bacillus The sheer help- 
lessness of the operator once lockjaw appears, 
leads him to consider even the advisabihty 
of routme a dmin istration of prophylactic 
doses of tetanus antitoxm Obviously it is far 
more desirable to determine the source of 
infection and to ehimnate it if possible The 
present study was undertaken ivath this object 


tions One of his patients recovered while the 
other died on the third day foUowmg the onset 
of tetanus Richardson, 1909, pubhshed 2 of 
h i s oivn cases of postoperative tetanus In the 
first case, 6 days after a gall-bladder opera- 
tion, tetanus developed and caused death 
withm 48 hours In the second case, operation 
was performed for strangulation ot omental 
tissue m the sac of a right mgumal hernia 
The patient recovered and left the hospital 
after 14 days A week later signs of tetanus 
appeared and the patient died 2 days later 
The same author recorded 21 other post- 
operative cases of tetanus which were oper- 
ated upon for the followmg cause or pro- 
cedure ovarian cyst, 4, hysterectomy, 4, 
radical cure of hernia, 4, gaU stones, 3, acute 
appendicitis i, acute pancreatitis, i, car- 
cmoma of the rectum, i, varicosities, i, and 
scirrhus of the breast, i Eighteen of these 
21 patients died 


primarily m view 

The great diversity of operations and the 
ivide variation in mcubation periods m con- 
nection with postoperative tetanus is well 
illustrated m a historical and statistical re- 
view of the subject Wilms, 1868-1879, placed 
on record 5 cases of tetanus followmg her- 
niotomy Olshausen, 1886, collected 49 cases 
of tetanus followmg ovariotomy Pizzim, 
1898, isolated tetanus bacilh from the pus, 
feces, and the appendix of a 25 year old indi- 
vidual who died of tetanus Koch, i8g8, re- 
lated a case that had been operated upon for 
myoma of the uterus The patient developed 
tetanus on the sixth day and died on the 
seventh Toumeau, 1904, descnbed three 
cases of tetanus, one of which followed her- 
motomy The patient convalesced unevent- 
fully until the mnth day when tetanus set m, 
causing death Zacchanas, 190S, reported 2 
cases of tetanus followmg gynecological opera- 


Reinhard and Assim, 1909, descnbed a case 
of tetanus which developed 10 days after a 
herniotomy and ended fatally withm 3 days 
Natonek, 1914, gave a complete review of the 
hterature ot vanous types and sources ot 
tetanus infections Speed reviewed the htera- 
ture of postoperative tetanus up to 1916 and 
descnbed 6 cases, 2 of nhich were observed m 
the Cook County Hospital, Chicago His 
cases are as follows 'In Case i, hysterectomy, 
salpingo-oophorectomy, and appendectom3’ 
were done and ii daj's after the operation 
evndence of tetanus appeared and resulted m 
death In Case 2 an mgumal herniotomy was 
performed and secondary haemorrhage fol- 
lowed Tetanus developed 9 days after the 
operation and ended fatally In Case 3 
tetanus developed 15 days alter a chole- 
cystectomy and caused death In Case 4 
cholecystostomy with dramage was] done and 
tetanus appeared 7 days later and led to 
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intimate Uionledgc of its use ^ere enthusias 
tic about It to the extent that thej prescnbed 
it for those patients that nere unable to retain 
the classical clj'^ters and stated that it ivas 
much better retained than those they were 
accustomed to use routinely The results 
which we bad with the solution were \ei> 
fa\orabIe and may be explained on the basis 
of its salt concentration It must be re 
membercd that most of the calcium jn this 
solution precipitates out at body temperature 
as the insoluble carbonate 

CONCLUSIONS 

1 The role of proctoclysis is m the es 
tabhshmen t and maintenance of w atcr balance 
in selected cases where it is impossible or m 
adiisable to admimster fluids by mouth It is 
used rather than bypodermocl)sis or intra 
venous infusion in any but acute conditions 
and in conjunction with those methods m the 
latter It IS our contention that such ad 
ministration of fluid is thoroughly adequate 
and ph>siologicat 

i One per cent glucose solution is the most 
efllacnt proctoc]>ster of those studied in this 
senes It may be combined with o 5 percent 
sodium bicarbonate with a somewhat lowered 
rale of absorption but a possible greater effect 
in combating acidosis 

3 Of the inorganic salts studied o 5 per 
cent sodium bicarbonate solutions were supe 
nor to others in rate of absorption 


4 Isotonicity IS not the ideal coDcentmioa 
for a given solution for by niaintainin suchi 
concentration we arc neglecting one of tie best 
properties of the gut its action as a scmi 
permeable membrane Hence if w e introduce 
a solution definitely hypotonic to the blood it 
IS more readily absorbed— following the laws 
of osmosis In regard to tie glucose solutions 
we may consider that tie selective acUnty of 
the gut cells comes into play 

The wt ishtt xpesthu tinost pprecuUo I 
Dr a 11 L khardt [ th Um mty f Cbi g ( lui 
g taasirlanc endtn dij' nticuni fUi w k iuikb 
ponso ed Sin er pp eciau bLiO extended to Da 
L.L andS VV McArthur h mad th trcHcd k 
th b flunp asjbl Tbewnt also uh >t IhankD L 
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MEYER AND SPECTOR INCIDENCE OF TETANLS BACILLI IN IHE STOOLS 


Tetanus bacilli are much more common m 
the stools of rural people who come m contact 
with soil, domestic ammals, horses, cattle, 
etc , than in urban people Ten Broeck and 
Bauer found about one-third of the popula- 
tion m the vicinity of Peipmg harbonng 
tetanus bacilli in the digestive tract They 
claim that tetanus bacilh grow in the mtes- 
tinal tract, for one mdmduai may eliminate 
several million tetanus spores in a single stool 
Buzello and Rahmel, m Germany, evammed 
$0 rural cases (46 men and 4 w'omen) for the 
presence of tetanus baciIh m the fieces These 
people were normally engaged on farms Of 
these 50 individuals 20, or 40 per cent, showed 
tetanus baalli m the stools without shoiving 
any symptoms of tetanus or ever having had 
the disease The authors claim that a pre- 
vious injection of tetanus antitoxin had no 
effect upon their findings Kahn, in his in- 
vestigation of anaerobic flora in 72 mdividuals 
in New York City, found none contaimng 
tetanus spores He concludes that New York 
City lacks an adequate medium for such infec- 
tion, whereas in China, where night soil is 
used for fertilizing purposes, tetanus bacilh 
and earners of tetanus spores are much more 
widespread Fildes exammed fseces from 200 
persons m England and isolated tetanus bacilli 
from 2 Bauer and Meyer, in their study of 
human intestinal earners of tetanus spores in 
Cahfomia, found that 246 per cent gave 
positive results Most of the individuals 
exammed, however, were not natives of Cah- 
fomia, but their nationality is not given 
Bauer and Meyer contend that tetanus is 
more prevalent in California than in Eastern 
United States and quote statistics of the State 
Board of Health of Cahfomia which for the 
penod of January i, 1922, to December i, 
1925, mclude 245 cases of tetanus with a 
mortahty ot 67 per cent Szymonovicz, 1929, 
agrees with other workers that earners of 
tetanus bacilli are largely among rural people 
as well as among cavalrymen 
This study was undertaken m the hope of 
finding the percentage of earners of tetanus 
bacilli m stools and on the regional skin of 100 
herniotomy cases in Chicago and vicmity 
where, accordmg to the hterature, no such 
study has ever been made 


METHOD 

The method of culturmg adopted was that 
suggested by Dr Ivan C Hall m a personal 
interview The mgumal region as well as the 
umbilicus were swabbed with a sterile cotton 
applicator, i per cent dextrose veal infusion 
broth being used A specimen of feces was 
also collected A smaU representative portion 
of the stool was thoroughly emulsified, cul- 
tured aerobically, and then each emulsified 
specimen was divided into two portions, one 
of which was heated at 80 degrees C for 20 
nunutes to kill the non-spore-bearmg organ- 
isms Cultures of the unheated as well as of 
the heated specimens of feces and skm wash- 
ings were made in deep o i per cent dextrose 
brain broth sealed with sterile vaseline These 
heated and unheated cultures were made at 
Dr Hall’s suggestion because occasionally 
only vegetative tetanus bacilli are found 
which are killed upon heatmg at 80 degrees C 
for 20 mmutes The cultures were incubated 
for 7 days and Gram stams made at the end of 
48 hours and after 7 days Cultures showing 
Gram positive bacilh with termmal spores 
(tetanus-Iike bacilli) w'ere subcultured by 
withdrawing i cubic centimeter of matenal 
from the bottom of the tube and makmg deep 
o I per cent dextrose agar shake cultures 
This was done with cultures which previously 
had been heated, while those which had not 
been heated before were heated at 80 degrees 
C for 20 minutes pnor to makmg deep agar 
shake cultures Aerobic plates were also made 
to test for the presence of aerobic orgamsms 

The deep agar shake cultures were made m 
tubes especially prepared for this work They 
consisted of glass tubing about ^ inch m 
diameter and about 8 inches long with rubber 
corks at the base and cotton plugs m the usual 
manner 

These cultures were observed daily for 7 
days Then the bottom of the tubes was 
gently warmed, the rubber stoppers with- 
drawn, and the column of agar permitted to 
drop mto sterile petn dishes The agar was 
cut mto small pieces with a stenie scalpel and 
ten colomes were picked from each culture and 
moculated into separate tubes of o i per cent 
dextrose bram broth After incubation for 5 
to 7 days Gram, stains were made and tnvi/'iHr 
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death In Case the patient was d iw is sw l 
trom the hospital la da^s after a bilaletal 
ingumal herniotomy but returned 6 da>s later 
mth tetanus A small pus pocket nas found 
in the left mgumal region Energetic treat 
ment with tetanus antitoxin uas insUlutcd 
immediately and the patient recovered In 
Case 6 a left sidtd inguinal hernia tetanus 
developed jx dajs after the operation and 
ended fatally Theautopsj revealed one deep 
suture which had passed through the wall of 
the Sigmoid Smears and cultures of the 
caudate sboived tetanus bacilli Tullocb 
1919 recorded a cases of tetanus which de- 
velopcd following abdominal operations 1 
an appendectomy and the other the reduction 
of an intussusception lluggm 1920 cited 
a fatal ca.e of tetanus which developed 8 da>s 
after a hjsterectomj In pile of vigorous 
treatment with tetanus antitoxin the patient 
expired within 4$ hours Murstad 1921 re 
ported 4 ca es 0! postoperative tetanus 2 
supravaginal h>stercctonucs t appendectomy 
and t nephrectomy Uohigemuth 1923 o^ 
served 3 cases of postoperative tetanus each 
supenenmg upon resection of the small m 
tesUoe Lvadence of tetanus appeared on the 
fifth and tenth days following operation 
Records of cases of postoperative tetanus 
indicate that the largest number develop sub 
sequent to lower abdominal operations e pc- 
oally m the rectal genital and pclnc regions 
This observ ation has led to the mcnnunation 
of the intestinal tract as a source of infection 
Matas as early as 1910 pointed out that in 
fcclion occurred through the farces and there 
fore he advised afa tincnce from raw fruits and 
vegetables as veil as thorough dconsmgof the 
intestinal tract 3 to 4 da) s prior to operation 
In 2 cases of postoperative tetanus which he 
observed the patients partook iteely o! un 
cooked vegetables 24 to 30 hours prior to 
operation Huggins agreed that the mtcstinaJ 
tract was the source of infection and advised 
in addition to ab tmence from ra v fnuts and 
vegetables the admimslralion of a strong 
purge preliminary to operation Tullocb also 
subvtanUated the contention 0/ Matas that 
the intestinal tract is the source of mfecUon m 
tetanus following abdominal operations la 
one of hia cases of tetanus following an appen 


dectomy tetanus baolh were isolated from 
the wound in the abdominal wall from the 
stump of the appendix and from the faxes la 
the descendiHo colon 
That the intestinal tract may be the source 
ot ttmUiimnation of abdominal wounds is 
indicated by the inadence of tetanus baalli 
«i the mlesUnal tract wounds and lesions 
ilcvcloping between the digestive tract and 
the ^Kfommal wall Pimni isolated tetanus 
bacdh from the fxecs pus and appendix of a 
25 >car old individual who died of tetanus. 
This author claimed that the mfectwa bad 
taken place through the intestine Remhanl 
and Assmi in their fatal case foBowWt, her 
luotom) isolated tetanus baciiii from the pus 
ol the wound the da> of onset of the lockjaw 
Tetanus bacilh were subsequently recovered 
from the inguinal 1) mph gfands heart s Wood 
lungs liver spleen and ]jdne)S ^pecd 
isolated tetanus bacilli from the exudate of a 
deep sutch vfuch was pas»ed through the 
wall of the sigmoid dunng an inguinal her 
motomy Tui/och desenhed 3 cases 0/ tetaru 
following abdominal operations in both ol 
which the infection was mtevtoai la ongta 
In the first case that of an appendcctofflv 
tetanus bacdh 11 ere isolated from the wound 
the abdominal wall the stump of the appen 
dll and the fices m the descending colon 
The o^msms proved virulent for animali 
In the second case in which an mtussusccplion 
was reduced material from the wound and 
fxccs revealed tetanus baolh fhe same 
author during his extensive work on war 
wouads found that 20 per cent of v ounds of 
men showing no dimeal eiiclcnce of lockjaw 
contained tetanus baolh at some lime dunng 
the process ol repair He concluded that the 
degree of tia.uc dcvitalixatjon is the dclcrmin 
tng Isctot in the grow lb of tetanus bacilli ana 
that this de utalizaUon mav be produced bj 
bacUIus welchij toxin Vccording to him 
tetanus bacilli may be found long after e 
infection of the wound (832 cla)S in i case/ 
Van der Reis found almost a pure cuitoreoi 
tetanus baalh in thelowcr ilcum and 
of a paucal with secondary aninua vrM 
suffered from neither lelanus or 
distress TheseofganismsHcrchigmyP^^ 
geme to ammals 
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CO^CLUSIOXS 

1 The stools of healthy indmduals not 
mtrequently contain tetanus organisms 

2 A tair percentage of individuals harbor 
on the skin adequate tissue devitahzmg organ- 
isms (bacillus velchu m combination vnth 
pathogemc aerobic bactena) even after the 
usual routine surgical preparation 

3 The occurrence of postoperative tetanus 
in cases in which exogenous sources (catgut, 
etc) can be excluded are to be traced to 
orgamsms denved from the intestinal tract 

4 Stool and regional skin cultures should 
constitute part of the routme search tor the 
source of contammation in all cases of post- 
operative tetanus 

5 The mcidence of healthy earners of the 
bacillus tetanus is relatively high among the 
rural population and relatively low among 
urbanites (r per cent m Chicago) 
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tests performed on aJI cultures showing tet 
anus^ileorgani nisb> subrutancousmjecMon 
mto guinea pigs of o i cubic centimeter of the 
culture 

abdominal wa hings which showed 
bacillus wclchulile organisms were subcul 
tured and tested for stormy fermentation of 
litmus mill, and against rabbits in the usual 
manner 

Results 01 the one hundred mdi>'iduals 
examined none of the sUn washings toNcaltd 
any tetanus baalli either before or after sut 
gicai preparation Only one of the stools 
yielded tetanus baalli whidi were pathogenic 
for guinea p!g« \\ ith regard to other anaer 
obic organisms five of the cases showed 
baallus welcbii on the sUn before preparation 
and two additional cases after preparation 
{utnishing a total of seven The aerobic 
organi ms isolated from the skin in these one 
hundred surgical cases aie 
A Del p p l I pf U — 

Q uil ( titiki 5 «s« 

Suph>]ococcu u 5cu«i. 

Sup)i>i coccu aib mj uk 
S t eptoc bfzn lyticu i ca. 

D pBt}i n d baciU S cu i. 

I euia oc u (« 

rocobC ut b 1 tn S m 
BuiU 2j id a 

B U a CO cap Ut in 4 u 
St eptococ I d n J 

5i ph>lococcu lb bxmlyi ua as« 

St pbjlococcu hxro btic case 

b iti lul ca«« 

B Ut p p t f p u — 

B 11 biilia 4 -asci 

Staphjloc cc 
St pbjlococ It) 7 

Strcpl >coc barn I)-Ucti -« 

II pblb d b r 11 a 7 CaK 

I c mococcu cas 

M <r ixoc i ingf ^ 

B dl I as 

St ptococcu d caacs 

DEDUCTIONS FROSI STVDV 
It IS evident from the forcgouie that the 
mode of life occupation etc plav a r6Ir m 
the degree of infestation with tetanus bacilli 
The rural people v lo are engaged m farming 
and who are in more or less constant contact 
with the sod cattle horses and vanous other 
animals how a higher percentage of in/esta 
tion vvath tetanus bacilli than the urban pio 
fessional and induslnal people In China 
where night soil is used lor fcrtiliration about 


■i of the people show telauus baalli m tb 
stools 

In California smularlv fit h results have 
been obtained bj Bauer and Meyer most of 
whose work has been done on people who are 
not natives of California but who'^ nationil 
ityi notmentioned In reports from England 
there IS a wide discrepancy ainong the rcsulls 
obtained by vanous workers Kernel afut 
exammmg a large number of individual <Ld 
not find any earners Fildes found i pet cent 
while Tulloch after examining the stools of ai 
ovcrseasmenandji cndiaos found 7positiie 
for tetanus baciih among the former and 5 
among the latter He also found 20 per cent 
of war wounds Ol men showing no evidence of 
tetanus harboring tetanus baalli at sometime 
during the process of repair 

The dilT rtnee in the pcrcenta es of posi 
(ivc earners is probably best explained on the 
basis of the type of individuals examined 
vThelher urban or rural In Gcnnany BureJIo 
and Rahmel examined 50 rural persons ubo 
were engaged on farms and m contact with 
horses and cattle They foujid that ^0 per 
cent of this group were carriers of tetanu 
bacilli In Boland Sxymonovics also found a 
higher percentage of earners of tetanus bacilli 
among rural people who were engt cd la 
faming and among cavalry men than aroonc 
urban people In this country the results of 
Bauer and Meyer for California areveo^ high 
via 24 6 per cent In New \ork City Kahn 
in his investigation of the anaerobic llora in 
stools of 7a individuals failed to bnd an) 
tetanus bacilli 

In our investigation of the stools and the 
umbilical and inguinal regions of 100 her 
niolomy cases at the Cook County Ho pital 
Chicago we found only one earner 0/ tetanus 
bacilh m the stool and recovered none from 

theskm However we have found that Stan 

contamination v ith bacillus iielchii as wcuas 
with aerobic pathogenic bacicna is '«} 
ommoQ Since bacillus welchii m assoaation 
with aerobic bactena is a very ellcicnt tivw 
devitalizer it follows that should any tetanus 
baalli gam entrance into the 1 ound or s 
about the region of the wound they 
find fertile ground for propagation ana 
production of tetanus 
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FROM rUE ROYIL HljNGiRIAY VRIVERSIFY 

RADIUM TREATMENT OF CANCER OF THE CORPUS UTERI 


O pinion as to the value of radium m die 
treatment of cancer of the corpus uteri 
IS as yet not uniform \ccording to the 
majontv of workers, cancer of the corpus uten, 
because of the organ’s Ion grade fensibihtj to 
radiation, does not as a rule respond ‘a\orabi% t 
radium therapy Other authors, honever, r p 
most gratifjnng results 

At Ae First Gynecologic Chmcot dieUmA ersit> 

of Budapest betneen 1919 and 


The most important s>Tnptoms are inegu ar 
bleedin^ and a bloodi , foul discharge Irregular 
Weelni m older patients, especially alter *e 
menopause, should arouse the suspicion ot the 
presence of cancer ot the corpus uten 1= a 

fater simptom, as a rule it inicatcb tbe en- 
croachment of the tumor upon the surrounii^ 
tissues Diagnosis can be made by utenne scrap- 
and microscopic exaroinauon ot the tissue 
removed-enlargement and softer consistency ot 
the uterus, bleeding, and discharge, which are 


of Budapest between 1919 and 1920, I uterus, bleeding, and discharge, whicn are 

cancer of the corpus uten have been obse aenerally observed, cannot be accepted as sul- 

these 4s were treated by means ot rad Aidence of the presence of this disease. 


these 45 were treated by means — - _ 

therap\, the other 36 by operation \\ ith tms 
large Lmber of relauvely carefully observed and 
foUowed up cases, we shall try to give an ex- 
haustive discussion of this question 
Cancer of the body of the uterus is found IfeS 
frequently than cancer of the cervix, it represents 
about 10 per cent of all cancers ot the female 
gemtal organs Most patients w ith cancers ot We 
corpus uten hav e passed the menopause , 

of the corpus uten is most frequentlv encou 
between the fifth and sixth decades, it is n 
rantv, however, even m later derail e o 
incidence in our cases is show n in Table i 


TXBLE I- 

\geb in > ears 
20 to 30 
30 to 40 
40 to :jO 
to 60 
60 to 70 
70 to 80 


-\GE INCIDENCE IN C\NCER OF 
CORPUS UTERI 




29 

40 

23 

4 


senes was 34 
In addition to 


The youngest patient in this 
vears, the oldest 73 vears ot age — - , 

the greater frequencv at the more advanced a,^, 
there is another difference between cancer o e 
corpus and of the cerv'ix in that the latter is 
relativelv more prevalent in nulliparous women 
In our senes there w ere 3S nullipane, 2 o w om 
were virgms, 14 pnmiparre, and 49 mulUpane 


laent evidence of’the presence of this disease 
nor are utenne sound findings reliable diagnostic 

On microscopic exammation cancer of the 
corpus uten usually has the appearance of 
adenocarcinoma, more seldom that or sohd car- 
cinoma In our senes there were 86 instances ot 
adenocarcinoma, 13 mstances of solid caranoma, 
and instances of carcinosarcoma A.ccording to 
manv contnbutors the prognosis in a given case 
depends to a certam extent on the histological 
chmacter of the tissue In general, it may be ^id 
that adenocarcinoma is more radioresistant than 
IS solid cancer When the cancer involves the 
corpus uten, the prognosis is more lavorable than 
when the growth mvolves anv other part ot the 
female gemtal tract, owmg to the fact that the 
process remains for a relauv ely long time locahaed 
m the body of the uterus The thick muscular 
wall ot the uterus protects the parametnum and 
surrounding organs from encroachment, so that 
their mv olv ement is a late complication Remote 
metastases are rather unusual 

For cancer ot the corpus uten, there are two 
tv-pes ot treatment, surgical remov al and radiation 
treatment -Is cancers of the corpus uten are 
localized m character they offer a lav orable_field 
for surgical treatment Several authors report 
as high as So per cent operabihty, whereas in 
cancer of the cervnx the operabihty generally does 
79X 
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■^PHL ETIOIOn or PUCCVIV 1R.LVU 

ULTHCL SOLOMOVS M D FK.CI T FCOG D u I u-vu 
Ii>cr I>« uoJiff >u| 


mMiN E CANTER BS MS \l 0 Pim vsc 
1 ■» t Ro lb if«t I D U 


ALTHOLGH placenta pra;\ja is re 
Z_\ gar led as a \ erj latii,ecous conapKca 
* tion of pregnancj when sutlicient care 
IS taken the mortality should be practically 
nil In the hrst 4 j cars of the present Ma ter 
sh\p there v.ere 7S cases with no death In 
pile of the e good results the condition »onc 
to aioij when possible and anything nhich 
suggests a metho 1 of avoiduio a re| etition of 
the Jiscase must be seiacd upon mlh atidity 
Ue arc carrying out clinical and ex|)enmcnlal 
micstioitions the results of which we hope to 
publish in due course 
In a paper read before the Bntish Medical 
Association in 1929 by one of us (II S ) the 
known theories were mentioned and the rt 
mark > as made \ pathological condition oI 
the endometrium is a f rui tful cause of placenta 
pra\u Curetta e should be done before the 
ntat pregnancy In the (iracticeof iheaulhor 
there has never bten a repeat case 
SVe must nou reiterate that it is quite un 
reasonable to imagine that the ovoim can 
in lulge in a utenne abortion after which it is 
to acquire new life again Theories other than 
these V hich suggest some pathoIo,,ical con 
iitioii of the endometrium bear no close 
scrutiny 

1 roni animal experiments conducted by 
one oj u (II 1 C ; and from observations 
on the non pregnant uterus we believe that 
the cause of placenta j ravia lies in a defective 
or let citnt production of the dcadua forma 
lion of the uj 5 cr portion of the uterus vvalh a 
normal or sullicitnt amount of deci iua in the 
lower portion f the uterus ithen the fer 
tiluiwi ovum therifore enters the uterus it 
will seek the place where it can obtain the 
greatest amount of nourishment Since the 
upper jxirtion IS d fiaent or fxjorlv levelopfd 
to rtc JVC the tenant It mII b alfracteltothe 
greatest amount of k-cidua reaction in the 
lower jiorlion of the uterus 


The factors which predi pose to clejiciont 
dtadua formation are those which diromi h 
the stroma of the endometrium thus rq laciiif, 
It by fibrous tissue eg infections frequeat 
pregnancies It is known that the amount of 
dcadua reaction will depend upon the cellular 
stnictureof theendometnum that is themore 
cellular the greater the profuction 0/ the 
leadua Changes m the endometrium as to 
diminution of the stroma cells occur more 
readily in the upper portion than in the lower 
There is therefore no dchcicocy of truma 
evils in the lower portion so that there should 
be a normal amount of decidua production 
when pregnancy occurs 
In a normal uterus the amount an j thick 
ness of the decidua js uniform an I whin a 
feriilued ovum enters the uterus it wll un 
plant Itself immtdiafcl) in the uj per jwriion 
as there is no need to look for a bctlir site 
But when the upper portion is J ticient thin 
for phvsiological reasons that 1 m order to 
continue its growth it must obtain biltif 
nounshm nt UwiJtlookforabtltcrloalion 
If a rabbit s horn is traumatued (bj { a si g 
a needle throu h) and allowil to become 
pregnant prcgnanc) in that horn is mo t un 
likely to occur If the upper jwrlion onl) i 
Iraumatiaed and Ihi lower one lift is free anJ 
the rabbit is alloweil to fall into pr nanc) or 
pseudo pa^nancy thegreatestamountofan 
gesUon ttilloccurin the non traumaliz laici. 
Thus we may conclude that b) traumalirng 
the endometrium wc dcstro) the sinma ant 
probablv m those l arts fibrous li uc takcsi 
place and the latter is a poor producer ol 
dea lua formation 


SUUlIARV 

\ nc V theory for the causation of j lacmW 
|rr«ai sugsc'lcd it is cnUrcl) " 

bom out by eapennients on ani/nvis an ; 
clinical ob ervations 
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the neoplastic focus, we are unable to regulate 
the distance at which the radium tubes should be 
placed to give adequate irradiation The latter 
circumstance is a great hmdrance in those cases 
m which there are complications from utenne 
hbroids, which are found m about 25 per cent of 
the cases In cancer of the corpus, a relativelv 
small number of patients is moperable because of 
the great extension of the process, advanced age, 
general debility, and concomitant diseases often 
contra-mdicate surgical intervention In moper- 
able cases radiation therapy is the only method 
of treatment. 

In our senes of loi cases, 45, or 45 5 per cent, 
were moperable Patients unsm table for opera- 
bon were referred for combmed radiation treat- 
ment The mtra-utenne apphcaUon of radium is 
accomplished with the utmost care, great pre- 
cautions are taken to prevent infection Fortu- 
nately, m our series, no severe infections have 
been observed Durmg the course ot treatment 
two patients had high fevers which subsided 
after the radium tubes were removed and the 
patients rested for a few days 

In the utenne cavity usually we apply 50 to 75 
milligrams of radium, which is enclosed in silver 
or brass tubes of a thickness equivalent to a 
filter of I millimeter of platmum, and these tubes 
are placed m a sterilized capsule If possible, the 
total dosage of 2,400 to 3,600 milhgram hours is 
admimstered at one sittmg ^lore recently we 
have completed the intra-uterme application by 
givmg 2,000 to 2,400 milligram hours of radium 
through the vagma For external irradiation the 
X-ray is employed, three tunes through from two 
to SIX portals of entry — three-fourths of a skm 
erythema dose per portal, which is equal to 470 r 
measured m air The apparatus consists ot a 
radiotransverter machme, Coolidge tube, 185 
kdovolts, 5 rmlliamperes, yi. millim eter zmc plus 
K millimeter al uminum filter, 30 centimeter focal 
skm distance Patients who have received ra- 


diation therapy are re-examined at first every 6 
weeks, later every 3 months, and then every 6 
months, respectiv ely To those who do not appear 
for re-exammation questionnaires are sent 
Ot 45 patients with moperable cancer of the 
uterme corpus treated by means ot rachation 
therapy, 26 were under observation tor more 
than 5 y ears The duration of hfe atter treatment 
is shown m Table II One each was tree trom 

TABLE n DURATIOX OE LIFE AFTER 

TREATMENT 


\ear5» after treatment 

Le» than i g 

I 5 

“ 7 

3 I 

4 o 

5 I 

0 I 

7 I 


S I 

recurrence for 6, 7, and 8 v ears, respectively , and 
these three are stdl under observation There 
are therelore 4 cases of 5 y ear cures, 15 3 per cent 
Of 19 cases observ ed for less than 5 y ears, there 
are free of recurrence i tor 4 years, 2 tor 3 vears, 
I for 2 y ears, and 2 for less than 2 y ears 
In the medical hterature, among others who 
have pubhshed the results which tbey have ob- 
tained m radiation therapy m rather large senes 
of cases of cancer of the corpus uten are Amreich, 
Bumm, Doederlem, Eymer, Gal, Heyman, Lacas- 
sagne, Lehoczky -Semmelweiss, SchmiU, Seitz, 
Voltz, Ward, Wmtz, and Zweitel 
The problem of radiation therapy m cancer of 
the body of the uterus cannot be regarded as 
defimtely solved With added expenence, how- 
ev er, we would seem to be justified m the hope that 
further development and improvement m radia- 
tion therapy will lead to results tar supenor to 
those so far ob tamed 
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not exceed 25 per cent. Simple \’aginal hyster 
ectom> usually suffices more extensi\e operations 
are seldom necessary Laparotomy is done only 
in the presence of complications such as laige 
fil ro ds or mflammatoij tumors of the adnexa 
The high operabibty percentage and the fact that 
less extensne operations are required so that the 
operatise mortal t> rale is lot explain the 
cmfinc fact that surgical treatment of cancer of 
the ulenne corpus >ields much better results 
both relative and abs^ilute than those obtained 
m the surgical treatment of cancer of the cervit 
Collectn e statistical data on cancer of the corpus 
uten sho v about 50 per cent of surgical cures 
At the Fi St Gynecologic Chmc ol the Uni 
ersilv of Budapest ol loi ca es of cancer of the 
corpus uten obsc ved durng 10 years 56 \ ere 
operatle 56 5 per cent Of the 28 cases observed 
for more than 5 years is nere cured 42 9 per 
cent There 1 ere 3 deaths thus maLing the 
operatj e mortality rate 5 3 per cent O 1 g to 
Its hgh percentage of opcrabil t) and to the 
favorable results in such treatment of cancer of 
the body ol the uterus surgical treatment is 
naturally preferred In general only cases m 
operable in the anatomical and cl ncai sense of 
the ord are referred for rad ation therapy To 
the cases inoperable from an anatomical stand 
point because of the v idcsp ead extensi n of the 
disease there must be added a great number 
hich are clinically inoperable because of ad 
vanced age poor general health or some other 
corapl cation all of which tend to make the 
patient a bad surgical isk 
In the radiation treatment of cancer of the 
corpus uten \ e combine radium uhtbe\ray 
Radium is used for local l eatment but for the 
parametrium and the ly mph glands high ollage 
radiation is used The latter is used ^so in the 
postoperau e tieaimcnl Before radium tubes 
are introduced the cervical canal must be dilated 
IV hen radium tubes ar being placed in the 
utenne cavity the utmost care must be used — 
instruments and other matenai must be stenlizcd 
— inordertoav id unlo vard compl cations some- 
times ascribed to radium therapy Septic com 
plications after the application of radium n the 
treatment of cancer of the corp s uten as a rule 
result from forced dilatation of th cervacal canal 
In the carcin matous tissue masses of v ruleni 
streptococ 1 can be dem nstratctl so that even a 
m St insgmficant lac at n may g e nsc to a 
septic process If the cancer us g tb 1 
large or so s mate 1 as t make d lalaU difl ult 
It IS better not to use f rce to p odu dUataio 
but for the 1 resent to insert the radium lube in 


the vagina Such an application of radiam nay 

cause the grm th to disappear or at least the 
vindency of the bactena to be reduced Vfter 
this preliminary preparation and after the vagini 
has been irngated uth a disinfectant thea i 
Uons are much more fav rable for an attempt i 
dilate the cervical canal Uterine sound >» y:^t7 TlT1l 
tion furnishes orientation as to the shape ani sue 
of the uterine cavity The cervical canal is cat^ 
fully dilated by means of metal dilators. The 
cervical canal must be dilated to a diameter larger 
than that 0/ the radium tube in order to secure 
during treatment sulfic ent d ainage of the dis 
charge a rise in temperature durin the intn 
utenne application of radium is (ten d e to 
retention of secretions For the mscrti n f 
radium tubes into the ute me avity u u lly 
curved rubber sheath hich arc available la 
various le gths and vhicb can be eas ly steni red 
are employed 

The radium should not remam in the uterine 
cavity more than 48 hours If fever or dulls occur 
the rad um tube must be remo cd at once The 
required dosage can be gi en by apply 1 g the 
tubes for short periods at a tune at miervalsola 
few days The technique of rad um irraiiauonia 
the treatment of utenne cancer has not under 
gone app ccable cha ge e cept that the utmost 
care as to application and asepsis mu t be usd 
It IS due to these cHoits that in most coses the 
danger from the spread f inf ct a can be 
eliminated I order to complete mtrauterre 
rad uro ir adiati n it s e pci ent t combine it 

ilh the agina! application f rad um In tne 
treatment of the parametnura and the lym^ 
glands external rad ation is employed us^ly 
the \ ray is used or in institutes hich ha e 
larger quant lies of rad um at the r dispo ai 
external application of radium at a distance » 

The results of radiation therapy in 
the coipus uten may be sho n cnicdy bv me 
of the collective statistics of SaU and 
Seitz repo ts 233 cases m hich cure was 
by radiation treatment in 78 or 34 P* 
lleyman cporls 271 

operabl and m these cures . 

DM 7 5 per cent. Against these favorable 
in operable cases— results which ^ 

result of surgical Ircalment— e fmd the 
for rad ation the apy m ch le» fa „ 

I pwable cases In ca ccr f tl e corv>a ^ 
the cs Its in rad ation ll crapy are “ . , „ 
influcncc<l by the lo gr dc ve ‘h ''i) , 

a c ma to radiaU n and by the fact ^ 

IS difficult t be certain as l the exact 1 
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sen.ation m the rectum which was followed m a few 
months by the passage of a small amount of blood She 
was constipated but did not take purgati\es regularl> 
During the last 6 months she had lost 25 pounds She had 
a good appetite and digestion and slept well She had had 
no past illnesses of any importance e-ccept that 10 years 
ago her gall bladder had been remo\ ed and followmg this 
she developed a phlebitis of the left lower extrenuty 
physical exammation showed the patient to be in good 
condition Pelvic examination showed a relaxed vagmal 
outlet with the uterus normal in size and position and no 
enlargement of the appendages At the upper end of the 
vagma a mass, a little larger than a walnut, could be 
palpated m the rectum The mass could be easily palpated 
with the index finger The proctoscopic exarmnation 
show ed the mass to be ulcerating in character and a biopsy 
specimen prov ed it to be caranoma X-ray exarmnation of 
cheat and spme w as negativ e The assermann and Kahn 
teats were both negative Blood pressure was 160-90, 
himoglobm, 75 per cent, red blood cells, 3,500000, 
white blood cells, 12,000, weight 124 pounds which was 
normal for her age and height The unne contained 
albumin and many pus cells She had prev lously consulted 
a colleague and friend of mme w ho had adv ised a tw o stage 
operation wuth the formation of a permanent coloatomy 
She had come m mtunate contact with a fnend of hers 
who had had a sirmlar operation and stated that she pre 
ferred death to a permanent colostomy She insisted that 
I try and remov e her cancer per v agma as I had prev lously 
carried out a vaginal hysterectomy on an acquamtance of 
hers for carcinoma of the body of the uterus Alter the 
usual pre operative preparatory treatment the followmg 
operation was earned out Spinal anmsthesia with novo- 
cam was used and the patient was placed m the exaggerated 
lithotomy position The sphmeter was thoroughly dilated. 



Fig I A semicircular inci- 
sion w as made behind the cer- 
vi-x, the pentoneum opened, 
and a suture passed through it 
for further identification The 
pelvis was then explored by 
inspection and palpation and 
gauze packs were placed abov e 
the bnm to keep the small in 
testmes from getting mto the 
operativ e field Anmcisionwas 
then made from the center of 
the semicircular mcision down 
to within Yi inch of the anus 
1 his incision w as earned dow n 
to the rectum with care not 
to buttonhole it (Adapted 
from Gant ) 

Tig 2 The supenor h'emor 
rhoidal artery was ligated and 
divided between double liga- 
tures and the gut divided wath 
cautery between clamps With 
the mam source of the blood 
supply ligated and the pento 
neumopen it was quite easy to 
detach the upper end of the 
rectum from the sacrum wath 
the finger, workmg first m one 
direction then in another The 
mesorectal and lateral liga- 
ments were incised and the rec- 
tum separated from vagma 
by dissection with sci->sor 3 
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FROil TI]B^A^DERBILT VM^ERSITi <!Cn00I OF MEDia\E 

EVS\ OPERmO\ FOR THE RE^^OVAL OF CANCER OF THE 
RECTOM IN the FEAIALE* 


UCILS E. BURCH MD F\CS \ inmx 
Obtutncua 4BJ Gr>« V -t M Ouf f \ Ctunra? 

> um Ui* Drr»rtiBf ofOU. tries uj C -Mcuit^ \taJciU C rsuj iioj of MeJinoe 


T he bject of this commuaicau n fs to all 
attention to an operation for the ietn<»\-a) of 
cancer of the rectum in the female The 
operat on as first performed m In 1900 

John B Murph\ read a paper befo e the ‘'ouihem 
Surgical and Gjticc lo'ocal Assoaation at its 
mcctin in Atlanta nt tied Resecii n of the 
Rectum pc I Thispapc naspublisbed 

a the Pid'iddphi if die I Jou cl icbniar) 
901 Mutph\ did n t remove the wh le ectuin 
as is earned out in the modem operation. He 
resected t and brought the tno ends of gut to- 
gether u n Ion interrupted ilk. sutures which 
V ere brou ht out through the anus. In nearlv 
e er\ one of his cases reel agioal hstula ft^owed 
and V as repai ed at a subseq eat opeiati o 
Murphs repo ted cases n-ithout a death and 
re lewed the 1 1 rature up t that time His 
paper <mtetheinipetuswhich 10 timee ol edthe 
mMem operation 

It s of interest to note that cancer is ull on 
the increase amo ^ cnil red n u ns but ra e 10 
tnbal c mmunities Gant savs that he has ne er 
observed a case of cancer oi the rectum id the 
American negro altho h he has maintained se 
era] cluucs fo this race His eiplonaiion of this 
immunitv s that tuberculo and \-phihs are 
{ e olent m ihi race and that these di-eascs 
r ndcr them imm nc This can not bo ever 
eiplam the nireque cv of ca an ma ol the 
rectum in the American negro as all of them have 
not svphili t berculosjs UiUiams table 
sho 5 in 732 cases f orgamc cancer that the 
rectum v as nv I ed m females in 4 3 per cent 
and in males n 3 per cent of the cases. Noth 
na el in 343 aut psv pecimens of istest nal 
camn ma eporUthali64 nvol edlhecd nand 
16 the rectum Gants slati tics Jiow th t the 
frequent of n ol em nt of the van us porta of 
the ectura n the 300 cases are as f llo s rccio- 
sgmod ijpe cent uppe rcct m o pe c nt 
ampulla operce t anal nal 10 per c t a 1 
anu jjKrccnl ITse t ol gj s unkn w b t t 
is f imixutance and ntereat to remember that 
benign t mors of the rectum are potentialli 
dan crous and m the majontj of instances are 


Iransformed into mah'mant g owths m the cojv 
of uroe F A\ Rankin (6) has rccentl publtJied 
apaperwhichstron 1> emphoaires this point and 
sho s concrete examples of necplasm. innoccn 
ID character bein transf rmed into care ma 
The svmptoms I nil not attempt to rev esr a> 
thev are n 11 Lno vn The d agnosis is easilv ma e 
if ne mil onlv make a rectal examination a 
everv case that prtsc Is anal or rectal s)Tnpt ros. 
It IS a redection on the urgeons f this countn 
that cancers of the rectum m man) mstances a e 
first operated on for hicmorTbo ds and the canc 
s not discove ed until another ezamioatjoa is 
made subsequent to the hsto rrh deciomv d 
to the pers leoce of svmpt ms 
I emphasize to the ««n>o stude ts e ch \ u a 
Div course la g)-aecoIog> that aa medical man 
m an) at) or hamlet erardless f his training 
can r^e a clia<moais of ca cer f the cenix 
rectum bv a simple vannal or rectal txamiaaii 
aad prove t b) b op ) sb uid these exam nati is 
sb n-anvthifie. of a SU.P QO 5 nature. 

1 am finnl) con mc^ that a w nvt re*^ d 
less fage rectal )TDploms should call f r d.">- 
talo proctoscopic e am nation and th t b ^v 
faould be d ne f occaaon d maud it Tee 
operation th tlamabo I to describe is appl mb e 
onlv 10 ca cers of th rectum fenule». It s 
deal he e the gro tb is in the lo er rect a r 
mp lla and in the pper nd f the rcct m pro- 
ided t lo n t loo fa ad anced and some a x-e 
Its use in can er f the rectos mo d U th this 
latte VI w I am n t m acco d a d w uId ad x-e 
in recto gmoid cancers f llovn g the meth 
advised b) J nes Lohev RanLm ( ) r t an 
allofwhmhave cad hef e this l' I»pf« 
which ate la dmatks m rger) f o' 

intestine . 

The folio g case is a rath r tvp rtair 
of tin c nd li n and dl IIu.ttatcs tr pJ 
dc re to mj ha. e 

Mrs. \ T W -xd 

9qSIi »»lhn>.h<j7 hddrtn. > ^ 
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The operation provides abundant room and does 
not weaken the pelvic support The supenor 
hsemorrhoidal vessels with Uie pentoneum open 
can be easih visualized and hgated Remo\ al ot 
the sacral glands and the division of the lateral and 
mesorectal hgaments is possible when the gut is 
being mobilized and the danger of mjurj to the 
ureters is a\ oided Thorough dramage ot all parts 
of the wound is possible The operation can be 
earned out bj an\ surgeon who has had proper 
general and gtmecological traimng and expenence 
Spmal anaesthesia was used in this case, and at 
that time I was most enthusiasbc about its use, 
but time, expenence, and laboratory expenments 
have proved to my mmd that it is a dangerous 
procedure and should be used only m selected 
cases and when other safer methods are contra- 
mdicated Aly reason for this view is that during 
spinal anffisthesia a vasoconstnetor paralysis 
occurs Vasoconstriction is the natural compen- 
sating device which nature emplovs as a correc- 
tive for the diminished volume ot blood toUowing 
hsmorrhage and for the low blood pressure sub- 


sequent to neurogemc or reflex shock A mild 
hsmorrhage may prove latal it the patient is 
under spmal anaesthesia. 

Gant has a special corrugated tube that screws 
mto a rubber fecal reservoir that is possibly ot 
some convemence dunng the period when union 
of the sev ered gut is taking place with the anal 
maugin 

BIBLIOGR.IPHY 

1 CorrEV, Robert C Pnnaples ot the ooeration lor 

carcinoma oi the rectum Surs , Gynec. iS. Obit 

IQ 34 XISVUl. 725 

2 Gvvr, S G Diseaie= ot Rectum, Amis and Colon- 

1923, vol u, 295 

3 Joses, Dakiei. F The diagnoiis and treatment 01 

caremoma ot the colon and rectum Souui Surg 
Tr , I9 jO, xliu, 125 

, Lahev, Feask H. Two-itage abdommopeimeal re- 
mov al ot cancer ot the rectum. Surg , Gvnec. 
Obit , 1930, h, 692 

5 Rvseis, F y\ , and Bsoders, \i3EaT C Factors 
iniiuencmg prognoais in caremoma ot the reci-iim 
Tr South Surg Ass , 1927, sJ, i33-i.,6 
0 Ravsts, F ay Surgical treatment ot caremoma of 
colon Surg , Gynec. & Obst., 1031, hit 229-238 



96 


SURGERY GYNECOLOGY AND OBSTETRICS 





til nuJdl hxffl h d 1 x] 
it d f m th 1 at 0 a n t 111 
rectum t ti t I caail ai* tb feat d i p 
leal p cu d th to d h J f tb . 

I (K I tb jb Ih 

th ctmw pkdwchguze <Jib g <i 

t ni I g me Lp tJ d p Ic le 
scruW d ith so p I 1 b 1 p mt d th p n 
atd It dch stdti tgst 
Th u d pp g eth ughjy xposed (b 

r\l u d w th hool d puUfd / n» d A s<ou 
< mdbfidUie (bpto- 

Pdd t pssedthbtf 

I th d t Th p I w th pi d by 
pcct d p Ip I d g p I w plac d 

bo th b m t I p th m li test es f m E U s 

t th ( I f Id \ w Ih mad f m 

th t f t/ tn ir la d e ibi 

h/lh Ih «s eddutth 

tm begsed ttbtthliTh p 
hxm rrh dal t ry I g ted d d ded bet cn 
1 bl Ig I J Ih gut d ded th teiy 

Utv. lamp th th m LD so / ih Hood 

pply Igted dthpio mp tas quit a y 
V d t h the pp 1 f th ect m from th sa rum 
th the hog Liog hrst d ccl th 

U) Th m so tal dl t n m e ised 

d th Kt m th sep I d 1 m th gi Iqr 

dissect n tbscissos Oo gvr trcdledby t 
pi dpi th itudil Izm b dal es. 1 w 
1 ted od th gut as I edf m th 1 t ni d wn t 
the us The ect m t th anal ca I v th tgal d 
t p 1 1 al g 1 d with catty dtbadl { 


- -V t-^ r * Fg 4 Sh th igm d t d I th fruffl 
U W dthjtjit h h th Bu m mb h b m «1 

t I tb m 1 d I gii d 1 Bc Man t 
f p to al d m asd It l ed t gvt 

c d/ fl> G nt 1 


th ectu wh h wd i b d wuUttd tth gh 
tb e I 17 m m ml { th oial 

anal ft b g I sed Ih p d V/1 uo u 
d t d t d m d rh 1 irp the I end 

f th gmoid n th ree d rugated l he as 
pi C d I lum d h Id (h by dL Iig tur It 
th bro ght dwpedlbghtl' 
tedtaol p UiVtuledtes.' 
t I a. U pi pd th pe I tea ty “ 


tgtit ca d lb h the I 
« 11 { the gut bei g gi^petl first d (h th I 

f th ppo t d dtidAntblbelding 
pi d b 1 w th per l 1 t ett and th gmaJ 
cia*^ as I std B th d am R t be b ght t 
lb gb Hr g 1 thi se alth gh I m 

lb ac » ty nd « lain d u ns f bnnp g th 

t b tubes t lb, gh Ub d Th p i l 

ry w f f compi t , 

thro gh uf h b perl i t cd f he ph * 
m srl d w tth d Id m tbsth «no gn ‘ 

local rt d t t JT t iises. 
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Fig 1 Graph showing percentage mortahty by da>s m author's senes (lower figures) and in senes of Beekman 
(upper figures) The areas with diagonal lines indicate tannic aad treatment, the black areas other methods The 
vertical Lines indicate days after bum 


More important, perhaps, than the gross 
mortahty rates, is an analysis of the deaths in 
relation to the various stages of the bum The 
accompanymg graph shotvs the percentage mor- 
tahty by days m the author’s senes, and those ob- 
tained by Beekman, at BeUetaew Hospital, before 
and after the use of tanmc acid 
It wdl be noted that durmg the first 24 hours 
the mortahty rate is much the same regardless of 
the type of treatment used The deaths which 
occur durmg this stage are due to enormous bums 
which overwhelm the patient withm a few hours 
In our senes, the patients m this group suffered 
burns involvmg anywhere from 50 to go per cent 
of the bod> surtace In other words, we are com- 
pletely helpless to sa\ e paUents of this group with 
any method of treatment so far devised, and 
probably will contmue to be imtil the true nature 
of the death-deahng toxic process is discoxered 
Durmg the second 24 hour period, however, there 
IS a marked reduction of mortahtj' m the tanmc 
acid treated cases Here we feel the tanmc aad 
method saves the hves of a certam number of 
patients who are on the border hne and would 
have been lost under older methods ot treatment 
There is also a marked reducUon m later deaths 


under the tanmc aad regimen Most of these 
deaths under older methods of treatment were 
attnbutable to infection and septic comphca- 
tions That these comphcations are relatively 
rare with tanmc aad treatment, all observers 
agree, and m our senes there was not a single 
death from infection or septic comphcation The 
2 3 per cent mortahtj rate m our senes subse- 
quent to the first 4S hours, mcluded 6 deaths in 
all Two of these were late tome deaths, occumng 
on the third day The 4 remainmg were cardiac 
deaths occurrmg on the fourth and filth days 
These w lU be discussed later 


Comfort of the patient There can be httle doubt 
m the mmd of am one who has worked with 
various methods ot bum treatment, that tanmc 
acid IS comfortable for the patient Alter the 
mitial dose of morphme or codeme, which is ad- 
ministered when the patient is admitted to the 
hospiml, frequently no further sedaUve is re- 
quired for hours, and m some cases for day s ff the 
tanmc acid spray is promptly and effiaendv ap- 
phed As soon as a firm coagulum has formed 
over the entire burned area, which usuaUy takes 
place m from 12 to 24 hours, httle attenUon need 
be directed to this area, lor about a week Dunn<r 
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SL\ \EARS OF TANNIC ACID TREATMENT OF BURNS 

DOVALDM GLOVEK AID FACS Cixtiakd 
\ ui ng Stir S Luk H p u3 <1 C y Hosp ul 


EVALUATION or THE RESULTS IN 
THREE HUNDRED AND TEN CASES SO TREATED 

S UFFICIENT Ume has elapsed since Da id 
son announced his early obser\at)ons on 
the tannic acid treatment of bums m 1925 
to a consideration of the results thus far 

obtained The extensne 1 tcrature already pub 
Jished on the subject tc tides to the fact l^t the 
method is being u»ed cxtensi\el> througlout the 
world but it is difficult to find convinang statis- 
tics ^lost of the observers are enthusiastic 
about the reduced mortahty rates and the com 
fort of the patients when tannic acid is used 
Lnfortunatcly burns do not lend themselves 
well to accurate statistical observations The ex 
treinely variable factors such as the types of 
paiie ts recei ed by different hospitals the 
marled variation from > ear to j ear in the number 
and character 01 burns in any given msiituti n 
and the difficulty in descnbing satisfactorily the 
depth and extent of a given burn all tend to 
vitiate the value of small groups of statistics It 
is only by pooling the results from large groups 
that any reliable estimate can be made but such 
figures are not now available In the meantime 
we must use what critena we can find 
The group of cases which is the ba is of this re 
port with a er) fe V exceptions ascaedforon 
the author s service and in all cases the gen al 
procedure for tannic ac d treatment adopte 1 by 
the burn service of bt Lule s Hospital was fol 
lowed The 3ioconsccuti e cases included in the 
repo 1 1 0 e treated during the 6 years f om 1926 
to 1931 inclusive Fo companson \ (b this 
scries all the burn cas s treated by various 
methods at St Luke s Hospital from 19 2 to 
1925 inclusive w ere ewed More than half of 
the patients in this group comprising 121 cases 
\ere under the care or observation of the author 
This fact IS menuo cd because \ e feel that it is 
d fficult to e aluate the observaiio s of others 
£_ffect I pon mo lal ty slatt tics We have 
adopted as the cnie la of the cSecUvtness of any 
method of burn treatment the follow'ing (i)D cs 
itsavehves? (i) Is it comfortable to the patient? 
(3) Docs It mimmue compheauons and sequel*? 
(4I Does It favor healing? (5) practical and 
economical? 

In answer to the first question w e may say that 
what statistics are at present available show a 


nurlcd reduction m mortality from bums when 
tann c acid treatment is foilov ed Hams o[ 
Toronto reports a reduction from 6 6 per cent 
mort-d ty bv other mtlhods to 12 pe cent by the 
tannic acid method Hcrzfeld ofhd burgh and 
Wilsonreportareduciionf om33perce ttoqot 
9 Spercent Beelman ofNewYo ICitv found 
a traucuon in mortahty from 27 8 per cent to 14 9 
per cent and Bancroft and Rogers from 40 to 50 
per cent to approximately 20 per cent In the 
senes reported by the author 121 burns treated 
by various methods gave a mortality of 14 per 
cent while in 310 cases treated by the tannic and 
method the mortahty was 9 6 per cent From 
these figures It ould appear then that under the 
tanmc acid regimen the mortahty of b ms has 
been reduced from one half to one third- The 

cry bgh mortality figures of 40 per cent to 50 
per cent seem u reasonable for any type of treat 
ment and are probably not representali e The 
autW s figures seem a hide low both f r other 
methods and tannic acid but this is pa tly ac 
counted for by the fact that our senes was a mued 
g oup of adults and child en f all ages (less than 
50 per cent ere cb Idren) hile most of the 
other eported groups were made up alrao l e 
tirely of children 

The criticism may be made that these appa c t 
itnpro emenls in mortality statistics are due to 
factors in the care of burned patients other than 
thctaoiucac d It must be admitted that whena 
group of cases is being studied the mortahly i» 
likely to drop as a result of the g eater care m ue 
tailed treatment accorded the pat e ts u uer 
study In our senes we feel that the ueatMnt 
other than the use of tanmc ac d was mutb t e 
same in both series with some shght 
ment in general therapy dunng the past deade 
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Use tn first aid The cntiasm is sometunes 
offered that tannic acid is not practical for first 
aid in the home or in industry It is true that 
there is no preparation of tannic acid which is as 
convement to keep or apply at home as are some 
of the ointments and oils that have been used ex- 
tensively If the toxic theory of burns is correct 
the early treatment is very important U oint- 
ments or ods are applied to the burn m the home 
or factory before transporting the patient to the 
hospital, much valuable time is lost in removmg 
these materials with a fat solvent before tanmc 
acid solution can be effectively applied The 
tanmc acid spray under an improvised lighted 
canopy can be carried on in the home, but not as 
satisfactorily as m a hospital It is becoming 
generally understood both by the profession and 
the public that severe bums get along better with 
hospital care Tanmc acid compresses, re-enforced 
with a generous layer of absorbent cotton 
bandaged on, can be apphed sabsfactonly m the 
home or factory, wdl keep the patient com- 
fortable and give him the benefit of the coagulat- 
ing effect of tanmc acid at the earliest possible 
moment Tanmc acid solution cannot be kept on 
hand, because it changes to gallic acid during a 
few days’ exposure to hght and air, becoming 
darker m color, and alter this it should not be 
used The dry' ponder can be kept mdefimtely, 
however, and to make up a solution of an ap- 
proximate strength is the work of but a lew 
seconds 

Tannic acid jelly For 4 years, we haxe been 
workmg wth a 5 per cent tanmc acid ]ell> , made 
up n ith a tragacanth base about the consistency 
of the ordmary lubncant jelly, for use in first aid 
and on ambulatory bum cases Tanmc acid omt- 
ment made up with petrolatum or lanohn base is 
not satisfactory, because not enough of the tanmc 
acid actually reaches the burned surface, and the 
oily base prevents air from drymg the coagulum 
The tannic acid jelly has worked fairly satis- 
factonlj, particularly m mdustnal dispensaries, 
but has some disadvantages which we have not 
been able to overcome entirely The jelly forms a 
hard coagulum almost as qmckly as the tanmc 
acid spray 

Summary Three hundred and ten con- 
secuUxe bum cases treated by the tanmc acid 
method are reported, with a mortality of 9 6 per 
cent One hundred and twenty -one treated by 
vanous methods pnor to 1926 gave a mortality of 
14 per cent 

The tanmc acid method is comfortable to the 
patient and with it the incidence of complicauons 
is low 


It has no essentially beneficial effect on 
epithebzation 

The method is practical and economical 

The MANXGEiiENT OF Bhrns with Txxmc 
Actd 

The following general outbne of treatment is 
the one we now follow on the bum service of St 
Luke’s Hospital The method as ongmally 
descnbed by Daxndson has been considerably 
modified, in accordance with our expenence For 
many details in the management we are indebted 
to other observers in the field, as well as to the 
residents and internes on the service whose ob- 
servations have led to helpful changes m the 
techmque 

Immedwte treatment important Instructions 
are posted m the accident room of the hospital de- 
taibng the treatment of bmns The precedent has 
been estabhshed that bums are to be regarded as 
emergencies and are to be treated without any 
delay In severe burns, w e believe that every hour 
of delay before tanmc acid treatment is begun 
endangers the life ot the patient Expenence has 
led us to beheve that the toxic products of the 
burned tissue absorbed wnthm the first few hours 
after the bum may deternune the outcome It is, 
of comse, unnecessary to treat all bums as 
emergencies, but the fallibility of judgment in 
what constitutes a bum of dangerous degree is so 
great that, imless all bums are treated in this 
manner, a senous bum will occasionally be neg- 
lected Even with a fairly large expenence v ith 
bums, we find it qmte impossible to estimate with 
any degree of accuracy at the outset the extent 
and depth of a burn All too frequently a bum m 
a child IS treated by means of some omtment m 
the home by a physician who regards it as a trivial 
affair until the second day w hen the chdd begins 
to vomit and have convmlsions The child is then 
rushed to the hospital at a Ume v hen effective 
treatment may be too late to avoid a fatal issue 
These factors have led us to urge the family 
physician and the interne to regard all bums as 
senous until prov ed to the contrary and to give to 
each patient the benefit of prompt and efficient 
treatment We make very little effort to classify 
burns according to degree or to calculate the area 
involved m percentages Attempts to record 
bums in such manner are misleadmg and often 
maccurate 

The paUent is immediately put to bed, without 
any prelunmary formalities m the accident room 
He IS given morphme by hypodernuc, it suffenng 
much pam, and is placed under a lighted cradle° 
with bedclothes over the cradle m which enough 
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this time the patient is relatively camfortaUe 
under his 1 hted cradle tent (sometimes named 
by the patient the covered wagon ') with so 
cumbersome or painful dressings over the burned 
areas Several patients under our care have 
suffered pre lous burns which were treated with 
other methods and all have been enthusiasUc is 
their praise of tannic acid No one wbi> has spent 
tedious hours painful to the patient and exhaust 
ing to both the patient and the phjsiman doing 
daily ambnne dressings vill vsish to return to 
such a regimen after a trial of the unme acid 
method To be sure there ts some discomfort 
connected w th the penod of separatum of the 
tannic acid coaguium \ hich begins at the end of 
the first week. This part of the tteaCEnenC need 
not be unduly painful if continuous dressings wet 
with Dalm s solution are used as described 
subsequently 

/ a/ eom^K<iiioits From tb< <iata oh- 

tained in our se ics as well as the expenence of 
other observers it would seem (hat the madence 
of septic cooipUcatiODS of bums u raucb lower 
V ith the tannic acid treatment than with any 
other As previously stated we had not a angle 
fatal sepuc complication in our entire group of $to 
cases Cassunung oui mterpcetation to be correct) 
In only one case did senaus sepuc complications 
arise Thiswasanemaciatedcmldof3>eats who 
suffered an extensive burn of boUi arms chest 
oeci and /ace and was treated for 2 da}a m a 
small outlying commututv before being trans 
ported some ^stance to th ho fuial The child 
developed consecutively bilateral acute outis 
media bronchopneumonia and a purulent hip 
}o nt infection but reco ered 

We attnbuie the si gbt incidence o! sepUc in 
fectiona in our se ics to the early remo al of the 
tamuc acid coaguium with continuous dress ngs of 
DaLn s solut on as soon as exudate begins to 
form under the coaguium This deviauoa from 
the original technique of Davidson 5»e con idcr 
cry important and will be discussed n a sub- 
sequent section 

The data at hand concerning other complica 
lions are not convincing la our series we en 
countered 3 cases of peptic ulcer (a dearly demon 
slialcd by \ ray) a cases of acute cholangilis i 
caseofaculecjsutis j cases of acute pol)artJca 
lar arthritis 1 case of peripheral neUr lis with 
paralj&is of the coramcn peroneal net e and t 
case of rctimtis 

The 4 cases which we ha e classified as card ac 
deathsdeier e a little explanation Tbreeofthe4 
ncre children These deaths occurred on the 
fourth and fifth day all had suffered sc erebiuns 


but seemed to be well 0 er the dangerous tone 
penod with normal pulse rale and piaciically 
normal temperature when they sudcfenl) vre t 
into collapse The clinical picture was much the 
same m all the cases and reminded us v erv much 
of the late tone cardiac deaths from diphtheria. 
In each case the symptoms came on sudden! 
wfKn the patient appeared to be in eiceilent 
condition The first indications were usually 
apathy pallor and a rising pulse rate folio edby 
a hnef interval of bradycardia ma ted irregu 
lanty then vomiting pulmonary cedema coma 
and death We have been unable to btaio 
electrocardiograms m any of these case because 
of the sudden onset of $y mptoms and the lapi^y 
fatal issue The patients with se ere burns upon 
whom electrocardiographic observations have 
been made sho cd nothing abnormal lie had 
not obser ed these phenomena which we have 
intcrpietccf as hemg toxic cardiac effects before 
the days of tannic acid treatment and we ha e 
bees iscbned lo conclude that the patients wbe 
develop lave cardiac complications under the 
Umuc acid method would not have li ed 1 g 
enough to show these changes under the older 
method of treatment 

EJ^eci on I eat «| In s me of the earliM d *- 
cussions on the tann c aad treatment of buna 
considerable enthusiasm was exp ess d concern 
ing the rble play cd by this method of treatment i» 
the beaiag process and the op nion nas ■oicea 
that epithelilai on took, place more rap dly imd r 
the tasnic acid c agulum than ilh oihct types oi 
treatment It is doubtful ff such enthusiasm a 
eatirely justi^ble in the 1 ght of subsequent ex 

peneuce It siruelhatsupcrfic alburasinwm a 

the basal epithel al layer s not destroyed wiU oe 
eourefy healed when the coag luoi s 

spontaneously at the end of about z «eeU but v 
IS equally true that burns of stmiiar deptn wiu ue 
healed m an equal length of time by almost any 
other method If the tana c acid treatment 
any e sential alue in (avonng hea^g t « w 
Cause secondary infection is less blely to mien 
with healing and this is of great ad -ontage m 
deeper bums , ,,i. 

Praciteal and tconomtcal There can w 
doubt that the tannic acid method » ^ 

rconoBuol Tbs natenals required 
s tandMsdyobtareaUe md 'S°“ 

care is demanded from nurses and h p 
teroes than with other types of 
which we are fam liar at least dun g the 
weeL. 
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body, as -svell as locally at the site of the burn, 
seems to be greatly increased Along with this 
factor, the renal depression, which ma> be due to 
cedema of the tubules, renders the individual un- 
able to excrete an unusuallj large volume of fluid 
We have produced generalized oedema m several 
patients at this stage, wath volumes of fluid slight- 
ly more than 100 cubic centimeters to a kilogram 
of body weight This renal depression seems to 
last only about 3 days, and after that time the 
urinary output mereases markedl}' We have 
never seen a case of complete renal suppression 
which we were taught was a common occurrence 
in severe burns Likewise, we have never ob- 
served any permanent renal damage that has re- 
sulted from a severe bum TheoreticaIl> , the con- 
tinuous mtravenous infusion, popularized by 
Gallie and Hams, Horsley,* and others, should be 
ideal for use in severe bums, but after usmg it in a 
number of cases we have discarded the method, 
except for an occasional case It is not difficult to 
produce generahzed oedema by this method, m 
extensive bums In one young adult, who seemed 
to be well over the toxic stage of the bum, but 
suddenly went into coDapse and died a few hours 
after a continuous intravenous infusion had been 
discontmued, we felt that the amount of flmd ad- 
rmmstered mtravenously had prov ed too senous a 
burden to an already handicapped mj ocardium 
At the time the intravenous infusion was stopped, 
the patient had begun to develop generalized 
cedema We have observed only one case of 
generahzed oedema from flmds taken by mouth 
This patient had received an extensive bum and 
demanded large quantities of water, even alter he 
was apparently over the toxic stage After taking 
between 6 and 7 liters of fluid per day for several 
daj s, he became cedematous ffis mtake was then 
limited to 4 liters, and after putting out enormous 
quantities of unne for several da>s he recovered 
his water balance 

Dakin’s soluhon to remoce crusts After the 
initial temperature nse which usually takes place 
within the &st 24 hours alter the bum, the 
temperature drops to normal or on!} shghdy 
above when the burned areas have become 
thoroughly tanned and remains at this level for 5 
or 6 days In the deeper burns, some evudate be- 
gins to form beneath the crusts between the sixth 
and eighth days, as evidenced bj a nse m temper- 
ature, a sense ot fluctuation beneath the crusts, 
malaise and sometimes delmum It is at this 
point that we apply continuous Dakm’s solution 
dressings to loosen up the coagulum as quickly as 
possible Large rolls of gauze wet with Dakin’s 

*Uho crtdiU the inelhod to Matas 


solution are applied to the burned areas, after the 
normal skin is protected adequate^ wnth sterile 
petrolatum A heavy layer of stenie absorbent 
cotton 13 bandaged ov er the gauze, and oiled silk 
IS bandaged over all to prevent evaporation, the 
coagulated areas bemg kept moist at all times 
These dressings are moistened every 4 hours wnth 
Dakin’s solution, and the entire dressmg is 
changed dady This type of dressmg is contmued 
until the coagulum is ail off and the granulating 
areas are dean and ready to graft or are healing 
rapidly wnth epithelial islands that were not 
destroyed by the hum The imtial apphcatioii of 
moist dressmgs is usually accompamed by a sharp 
nse m temperature to 39 degrees or 40 degrees C , 
followed wnthin 24 hours by a drop to between 38 
degrees and 39 degrees, and a swinging tempera- 
ture curve between this level and normal con- 
tinues until the coagulum and necrotic tissue are 
all off It the bum is a superficial one, the 
coagulum will be off withm 3 or 4 days, however, 
m the deeper bum, where the skin is completely 
destroyed, it vnli be in the neighborhood of 2 
weeks It is important that the normal skm in- 
cluded in the dressing be adequately protected 
with petrolatum, otherwnse the constant use of 
Dakin’s solution will cause a painful dermatitis 
When the coagulum 13 off, there remains a 
granulabng wound with or without epitbehal 
islands, and the use of a smgle layer of bandage 
gauze impregnated wath stenie petrolatum be- 
tween the granulations and the rolled gauze mil 
render the dressmgs relatively painless 

T/ie secondary toxic stage A word ot explana- 
tion concerning the moist dressmgs may be m 
order here, smce the practice has been condemned 
by Davidson, W flsou, and othem In his earlier 
commumcations, Davadson insisted that the 
coagulum be left mtact until it separated spon- 
taneously, smce upon the mtegnty of the coagu- 
lum depended the protection irom toxic absorp- 
Uon It was his assumption that the penod of 
toxic absorption lasted for a week or more, and 
that if the coagulum was separated too early , the 
toxic symptoms would recur In 2 of his 'early 
cases he attempted to separate the crusts prema- 
turely with bone acid compresses, with disastrous 
results which he attnbuted to the early remoxal 
ot the crusts He had demonstrated the fact that 
dming the hrst 4S hours follo^vmg the burn the 
blood urea mtrogen, urea mtrogen, and creatmme 
were elevated and returned to normal as the toxic 
symptoms abated He observed that m the 2 
cases mentioned, after the crusts were remov ed by 
moist compr^es, toxic symptoms seemed to re- 
turn while the mtrogenous products of the blood 
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Jights are placed to mamtaia a temperaJure of 
approximately 85 degrees F Any dressings which 
ma> have been applied are removed and if any 
grease or oil has been applied to the burned sur 
face this is remov ed qmcUy and genUy as poss ble 
with ether \es cles that have already formed are 
opened with sienle scissors and the outer layers 
of epithelium v hich are loose a e peeled off This 
IS important because unless the badly dama^ 
outer layers are removed the tanmc acid will^ot 
coagulate the deeper layers In the course erf the 
first day if additional vesiclesorbullaeform they 
should be treated in the same manner Gross dirt 
IS removed from the wound but we have found 
thorough scrubbing wnth an antiseptic un 
necessary and too productive of shock We have 
never found it necessary to give the patient an 
anaisthetic to carry out the procedures just 
described With cate this process need not be 
very painful and the patient is spared the addi 
tional shock and blood concentrabon resulting 
from ancesthesia 

Slroiige s I lions of tannic acid An aqueous 
solution of tannic aad (5 per cent for children and 
10 per cent for adults) is sprayed over the entire 
burned area just as soon as the area is prepared 
(1 a) W e a e using the stronger concentrations of 
tannic acid (2/ per cent was the strength 
originally recommended by Davidson) because 
with the stronger solutions quicker tanning of the 
damaged tissues s obtamed The more rapidly 
this IS accomplished the less the toxic absorption 
and dehydration The spray from an ordinary 
atomizer is sabsfactory The tannic aud corrodes 
the metal parts of the atomizer howe er and 
usually one or t atomi ers a e used up m the 
treatment of each severe burn Atomizers made 
enbrely of rubber and glass are more satisfactory 

The tannic acid spray is not used on the face 
\\ e ha e experienced no dithculty f om injury to 
the cornea with tannic aad but rather than nsk 
possible injury to the eye \ e have avo ded the 
use of the spray on the fa e Instead v e hav c been 
in the habit f using 5 per cent tanmc aad jelly 
(tragacanth base) This can be spread over the 
face in a thin layer hich as it dries lea esafinu 
coagulum o\ er the burned areas This jelly is also 
used occasionally m certa n other inaccessible 
areas wluch are difficult to treat with the spray 
1 etrolatum is smeared ab ut the eyelids no tnls 
and lips to prevent them from becoramg uncom 
fortably dry and sUlI and also in bums of the 
perineum t is smeared about the external 
cemtal a and anus 

The ta nm c acd soIuUon is sprayed over Uie 
burned area ev cry hour for the first 24 boars (In 


very extensive bums we often pray the areas 
every 10 or 15 minutes dunng the first few hours 
in order to get the earhest possible coagulaUon) 
If the burned areas are ell coagulated and dry at 
the end of 24 hours tannic acid pray may be 
omitted and no further treatment of the local 
site of injury will be necessary for seieral days. 
During this time of course the enbre burned sur 
face IS left exposed to the air When skin surfaces 
must come m contact (as between the ann and the 
chest all) a stenie towel is placed bet een the 
two If any part of the burned area must comem 
contact with the bed a stenie sheet or stcnle 
tov els should be placed vmder the part It is 
usually most satisfactory in large burns to have 
stenie sheets placed under the entire body 
Impofta c of comb It gdel^Jalwn The most 
important feature of the constitutio al treatment 
dunng the early stage of the bum is the ad 
mmistrapon of an adequate am unt of fiuid to 
combattheanhydrsmia Inanadultwilhabum 
of moderate extent an adequate amount of fluid 
may be taken by mo ih but if he is vomiting or 
has a very extensive burn it is usually wiser to 
give the necessary amount of 11 id m the form of 
physiological salt solution or 5 per cent dextrose 
solution muaveneusly pet rectum or by hyper 
dermoclysis Inseverebums weha ebeen nthe 
habit of giving one intramuscular or intravenous 
tofusion of phys ological salt solution and one 01 j 
per cent dextrose each day until the toxic mam 
testations are ov er There has been conside able 
dillereoce of opinion e pressed concerning the 
amount of fluid that should be gi en the am unt 
frequently recommended being 100 cubic c an 
meters a day per kilogram of body \ eight al 
though some observers gi e larger quanUtics 
According to the theories of Underh 11 and ms 
associates bio d concentration is the cauM ot 
most of the toxic symptoms of bums and the 
dicalio 3 are for large quanUUes of fluid t com 
bat this anhydranua It is true that blood c n 
ceotratioR ratec place almo t immediately after a 
severe bum aad continues for a vanabi 
Ftomclmical observations ho ever rf***^^^* 
to accept blood concentration resulting from 10-* 
changes at the site of the burn as the pn^O 
lethal factor It seems Jikcly that ^ 
anhydratmia s merely 0 e of the h 

f a profound to imi the tr e nat re 0/ 

has not yet been determined . 

Too muchfi id may cause c^e a ‘ 

firstaStorah ursfolio mgibeb m 
isnotabletohandleasla geanamou lof 

eformerly believed It « during ^spen^tj^j 

the permcab lily of capiUancs throughout Ue 
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necessitating enucleation The reconstruction of 
the conjuncUval sac by means of grafted skin will 
be described in a later commumcation 

SUiIMAR\ 

A. method of management of severe burns with 
tanmc acid is descnbed, the outstandmg features 
of which are 

Burns should be regarded as emergencies and 
treatment started at the earhest moment 
Burned areas are sprajed with a 5 or lo per 
cent tannic acid solution, while the patient re- 
mains under a heated cradle 

An adequate amount of flmd is admimstered to 
combat dehjdration, at the same time care is 
taken not to overload the circulation w ith flmd 
Continuous dressings w et w ith Dakin’s solution 
are used to hasten separation of the coagulum 
during the “secondary toxic stage ” The “secon- 
darj toxic stage” is descnbed 
Earh skin grafting is recommended to prevent 
development of a profound secondarv anserma, to 
dimmish danger of late septic comphcations, and 
to prevent unnecessary' scamng or contracture 


S05 

The treatment ot chemical or electncal burns 
mvolves the same pnnciples as do those caused by 
heat 
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again increased He regarded these findings as 
md eating that the removal of the coagulum had 
released mote of the toxic products which were 
present during the first 48 hours ^\e ^\e not 
Confirmed these observations concermng what we 
sometimes call the secondary toxic stage which 
come on usually at the end of ihe first week lol 
I0WID5, injury when the coagulum bc^s to 
separate W e ha e found no constant s gmficont 
changes in blood chemistry detcrnunatio s 
during this stage but our findings have agreed 
vith those of Davidson during the first 48 hours 

From our interpretation of clinical data we 
w ould conclude that the true to ic stage of a burn 
IS o er within approximately 48 hours v hen 
efficient tann c acid treatment is started early 
When tannic aad is started late or when other 
methods of treatment are used it seems probable 
that the true toxic stage lasts longer What v e 
ha e termed the secondary toxic stage coming 
on at the end of the first w ctk resembles more the 
toxxmia of a mild acute ir fecUon or sapraeima 
It ill be recalled that we have not bad a single 
death dunng Uus stage n the tann c aad senes 
(in fact no deaths after the fifth day) wlucb 
V ould tend to confirm our impres ion that the 
secondary toxic stage s not a continuation of 
the imtul toxic stage during vhich most of the 
deaths occur It seems to us p obable that the un 
fo tunate results obtained by some observers may 
be attril uted partly to tl e al sorption of bone 
acid ben the solution is used m lar<'e quantities 
to soften the coagulum and to its lo v bacteno 
c dal properties Dakin s solution seems to con 
trol the 8) mptoms of the secondary toxic stage 
adnu ablv In some cases in hich it is necessary 
to continue Oakin s solution over a considerable 
pe lod of time patients begin to complain of the 
burmng scnsali n produced by Ih antiseptic 
solution In such cases we flen substitute 
physiological sail solution for a few days and 
al aysfndtbat with the salt solution Iheeleva 
Uon of temperature and sympt ms a e hkely to 
recur only to disappear again \ hen Dakin s sofu 
Uon s reapphed 

We feel that it is cry impo tant to do every 
th ng possible to hasten ep theiuation of the 
granulaUng ound rcmaimng fter the tanme 
acid coagulum is off Dunnglhisslageaprcd und 
secondary animia is J kely todeveiop and iffong 
conunued tie paUent s ab hty to resist inter 
current mfecUon IS impaired In general its e^ 
orth \ hile to do some type of skin graft if the 
granuUung wound is cerUin lo take m re than 5 
eeks to cp theh e after all the coagulum s a 
and the g anulal ng w ound is clean TJusisn ercly 


a working rule and has its exceptions. Durmjf 
mis stage we have found wet divings of 
thiocresol as described by Reimann allemaUng 
at intervals of 48 hours with physiological sail 
solution have a fairly definite tendenev to 
stimulate growth of epithehuni. Incomparable 
cases in hich Dakin s soluUon was used on one 
extremity and parathiocresol on the other we 
have been impressed with the fact that the 
epithelium grew slightly faster over the areas 
treated with parathiocresol Thereare ofc arse 
many md cations for the use f transplants from 
the cosmeUe and functional standpoint These 
wfill be considered in a later report Here we 
merely \ sh to emphasize the im^rtance of skin 
graftin to promote early heahng and prevent 
development of aprofound secondary anxmia and 
late sepuc complicaUons 
Spec alt) peso/ b trn The problems invol edm 
the t eatment of chemical burns are essentially 
the same as those caused by heab The first m 
dicauon is for the immediite diluuon of the aud 
or alkab with large quantities of fluid The chetn 
ical IS quickly fixed in the tissues and atiemptsat 
oeutrali aUon are unnecessary unless the burn is 
caused by a very concentrated aud or alkali 
Filling the burned area with large quantil cs of 
water or normal salt solution is usually adequate 
to dilute any excess of U e chemical rcitiai ing 
From this point on the bum may be treated with 
tannic aad and the course vnli be much the same 
as m the case of a superficial bu n from heat 
^me deep burns from concealtated aud* 0 
alkalis arc not affected by tannic acid s nee the 
superficial t ssues arc already coagulated by th 
chemical This is equally true of small deep 
elccUical burns S nee Ibe coagiuina i 'o s ine 
full thickness of the skin and sometimes under 
lying tissues it separates very sowly In such 
cases much time in heahng may be sa ed by 
an mmediate excision and skm g aft as an 


vocated by Weds , , 

Seno s burns f the eye arc fortunately un 
ommon and are usually caused by chcciicaJs 
When they do occur the services of a 
ophtfaalmolog st are required It is ast m^g 
bow rarely the cornea is damaged m se ere cuu 
ncous burns of the face The hd 

isquickcnou htopre ent damage to heeycbiu 
n mo teases In chemical burns of ^e ye 

mediate flushing of the conjuncli " “ , 
large quanutics 0/ sterile aicr or nor^J 
soluUon IS imporunt Only one pat 
sencssuffc edasero * and 
hnedramcompo ndwasthecausau e g 
the conjunctiva 1 as completely desu yed. 




Fig. r The lefc lobe o£ the thvro d has been sub rtu.e\tvL Th- ’ig-'ted 

upper pole, t Remain irj go uer gland bea o\ersutured a leiv gu\ "^tuces CiiC Iv"r 
retract the goiter bed mesiolh. eop smg Dorathv-o a bod.is o' o C^o-o. aid -S' 
cumng nen.e i b, Inienor tii'VTQ d arten vath a 'OoU b~uiori leadirg iatt> tne 
inlenor parathvroid. 


:t one or two small parathtToids remam to 
tain tuncaon It seems that the experience 
ned in thjToid surgerj will repeat itsell on the 
rathjToid At first surgeons were afraid to 
note too much thjToid to atoid postoperatit e 
■xcedema — first one-halt then three-filths ttas 
: liimt, until we learned that it is better to 
note too much than too little and the subtotal 
yroidectomt was accepted As mvxcedema m 
rger> ot the thjToid, so tetanj is the bugbear 
parathjToid surgert In iS cases ot our own 
ot Oppel’s (these, however, imilateral), and 15 
5 es from the literature, there was onlv one 


fatalitv troni postoperative teianv (Bevk"* uui 
3 not serious cases ot posiooer'Uve 
(Snapper Barr ma Bulger, Ballm >nd 
Xo be sure vve realise in^t untortimite cciniplici- 
uons hke postoperative tet>nv are not >i\v ivs 
reported Under proper precjutioos m tevhmoue 
andtneait«-txe>tmentoutlmevl teruiv tolIowunT 

parathvTOidectomv IS preventable “ 

In idenutvmg the paxathvi^ud bodies xemeni- 

D^r 

^ tisuaUv tour ’t the plices 





AND OBSTETRICS 


TECHNIQUE OF PARATHIROIDECTOMI 


WVXBALLIN MD F tCS D r oir Mich 


S IVCE It has been shown that certain forms 
of osteomalacJC cond tions such as osteitis 
fibrosa cjstica cerlan form of ank>Io mg 
arthritis and other conditions associated nth an 
increase of the blood calcmm are due to tumors 
a fenomata or hjperplas as of the parathj o d 
gad and since paralh>Toidectom> in these con 
dilions has gnen curative results there can be 
no doubt that the operation for removal the 
parathjroids viJl be done frequently Therefore 
an outline of its techn que as i e have applied it 
m i8 cases seemed ind cated 
Pr pi r 0 1 of pat ents is the ame as for other 
ope ations on the neck Some of the patients are 
ver> s ck from painf 1 deform ties and hould te 
properly protected against dehydration TTiere i 
no treatment for the hy'percalciEmia before 
ope at! n The pat ent should be carefully trans- 
ported to and placed on the operating table It 
has happened that a decalafied bone fractu cd 
from imp oper handl ng The stiff ned dorsocer 
vical kyphosis of the spine renders exposure of the 
neck some hat diffcult but obv-iou ly hould 
not be forcibly overcome 

bs an d Kt (/ ef c we p efe gas (analges a^ com 
bined ith local / per cent novocam as in 
goiter Some have used local anxsthesia alone 
At anv rate the ansstbesia should be light £s 
pec allv V hen operating around the recur ent 
la yngeal nerve it is vise to let the patient talk so 
that en roachment on the ner e is notic d by 
interfe ence iih phonal on and re p ration 
/ ICS 1 > Th usual c liar inc on as n goiter 
suffices for parathyro dcctotnv The straight 
p elhvr d mu cles of the neck arc eparated i 
the mi 11 ne from the larynx t the ste nal notch 
and el acted laterally after they a e injected and 
elaxed with no ocain Cutting of the muscles 
ll be nly except n lly n c ssary in sh I 
kyphotic necks h wever agoode pos r ismore 
important than panng the muscle Oppei f 
La gsd be* has p perimued saoe 

parathyroidectomies than any ne else used a 
1 ngitudinal ncis on al g th anteno edge of 
th lernomasto d muscle f om the jai to the 
sternum The me sion allow expo ure of the 
jaraihyr i Is only on o e ide but one can never 
be su e on 1 hich s de the pa athy o dectoniy m j 
have to be perf rmed Only a fc ja athyrod 
tumors have been palpated b fo e operation v iih 
approx mate accuracy S me tumors palpated 


before operation prov ed to be small adenomata f 
theUiytod. Again sometimes it is impossible to 
fnd the parathyToid on one s de ihen there are 
not large tumor f rmapons and o e is obli cd l 
remove onethersde ihatever one find —one 
or two bodies Last it is better to ha etbew^’o'e 
fcld exposed so that ne or better t o para 
thy rods may be presen ed. Theref re the 
longitudinal inci i n of Oppei is n t to be recom 
mended In 51 cases in 1 hich Oppei presumabli 
had removed a parathyroid ii did not shor aey 
parathyToid tissue upon micro cop c exammau n 
The collar me sion hould be stnctlv rec m 
mended as the incison of choice as it all ns 
inspection of both sides 
Vlhen the thyroid lobe IS prope ly e posed tis 
first inspected on its anterior and lateral surfaces 
fo parathyToids (8 to 9 per cent are located on the 
antenor $ pf*" ®n the lateral surface of the 
Ihyr id— hiilgram) Then the lobe is ge tJ> 

turned me lal to expose the iructurcs posterior 
toil TTisisbesldonenthfinet elclips hich 
a e made to grasp the lobe 1 itbout injury to the 
us ue On the posterior surface the infecwr 
ibyrod artery is located beti een lie car tid d 
andgland /(seeihustrat on) Bytea ngapatlhe 
fine a eolar l ssue in th s space w ith s tiM t «ue 
f rceps u ually tie infer or paratiyT d body is 
readily « p sed and recognized b| its s e shape 
and col r Tbe supeno parathyr id lies soIn^ 
ihat hgber up us ally at the junction f the 
upper and middle third of tiie thyro d cog A 
little mo c blunt d sseclion of the arc lar uss e 
wJle p setherec rent ner e 

If no enJa ged paxalhyrod 1 to nd n in s 
side It s ad nsable to e pose at th s lage me 
paratbvrodso the the sdei the same ay 
Then ne is ure hether the e is an act al tumor 
(adenoma) of the pa alhyro d P esent on «wcr 
side or f one or several of the bod es are 
plast c The deasion as t hclhe the tu™ o 
jJtme should be emoved t 0 eim 
parathyro ds is d ffi ult and depends upon tw 
rnsdeatjons fist if the ymptoms the «) 
peredcanna the decalcif ati n fbwics w 
p nounced and enda gers thepat ent . 

to tern c th ee ather than t 0 wrathyTo 
Olhen se tv 1 11 be s fficie t. h c^ * ^ 
defnile pa athy r d aden ma f 1 c 
sie mVe rem I f the If P „ 
that IS necessary nd e should be 
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TUMORS OF THE AIESENTERY 
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T umors which onginate ^\ithin the leaves 
of the mesentery, because of their exceed- 
ingly uncommon occurrence, are looked on 
as unique surgical lesions Nevertheless, even a 
cursory search of the literature reveals several 
hundred cases r\hich have been observed, diag- 
nosed, and reported 

In the files of The IMayo Chnic are records of 
22 cases which we have rexnewed and summarized, 
and now offer as additions to the literature on this 
subject The bizarre clinical picture which most 
of these tumors present, the surgical difficulties 
which attend their extirpation, and their path- 
ological identification are of no more interest 
than their development The etiological factors 
concerned in the production of these tumors re- 
main largely conjectural but, unquestionably, a 
certain number of them depend on congemtal de- 
fects in the development of the mesentery' for their 
explanation 

The embryology of the mesentery and its mor- 
phological relationship to neighboring structures 
IS of unquestioned sigmficance m the production 
of certain types, and probably of the majority , of 
these tumors The primitive alimentary' canal is 
developed within the cavity of the coelom, within 
the median partition which separates the right 
coelomic space from the left This median parti- 
tion suspends the pnmitive gut to the dorsal body 
wall and forms the dorsal mesentery , whereas that 
part of the partition which fixes the digestive 
tract to the ventral body wall constitutes the 
pnmitive ventral mesentery However, the latter 
IS formed only in connection w’lth the foregut and 
the cloacal segment of the hindgut, all the re- 
mainder of the digestive tract is destitute of ven- 
tral mesenterv In the adult, the v'entral mesen- 
terv IS represented by the gastrohepatic omentum 
and the falcilorm ligament 
The fate of the dorsal mesentery' is more com- 
plex than that of the ventral Early m develop- 
ment, the coelom extends into the proximal seg- 
ment of the umbilical cord, and it is within the 
umbilical recess of the peritoneal cavity that the 
niidgut undergoes its earliest developmental 
changes This L -shaped loop of gut is made up ot 
a proximal jejunal and a distal, or crecal, limb ^s 


rotation of the digestive tract takes place the 
jejunal limb comes to he to the nght and dorsal 
to the crecal part The mesoduodenum becomes 
adherent to the body wall, and about the tenth 
week of fetal hte the umbilical loop ot gut is re- 
tracted within the pentoneal cavity 

•\s the supenor mesenteric artery descends to 
the intestinal loop, it gives off three branches to 
the postenor limb, these are the middle colic, 
right colic, and ileocolic arteries The mesentery 
of the U-shaped loop is divided into tw o parts by' 
this vessel The pre-artenal part giv es nse to the 
greater part of the mesentery' ot the small bow el, 
whereas the mesentery of the postenor limb, or 
postartenal part, is destined to form the mesen- 
tery of the ascendmg and transv'erse colon, and 
also the lower part of the mesentery of the small 
bowel 

WTien the rotation ot the intestinal loop occurs, 
the splemc flexure of the colon comes against the 
spleen, while the transverse mesocolon comes into 
contact w ith that part ot the mesogastnum w hich 
forms the great omentum and completes the for- 
mation of the transv'erse mesocolon As is well 
known, the ascending and descending parts of 
the colon lose their mesentery after rotation has 
been completed, and become adherent to the 
dorsal body wall 

From an embryologic standpoint, it is con- 
ceivable that remnants of the Wolffian or mueller- 
lan ducts, or segregated remnants ot the gemtal 
gland can become lodged within the mesentery 
The genital ndge dev elops lateral to the mesen- 
tery of the gut The genital and the wolffian 
bodies each has its own mesentery, but these 
mesentenes have a common attachment — the 
common urogenital mesenterv The duct of the 
wolffian body is situated m the lateral margin 
of the gemtal ridge, dorsal to the muellenan duct 
It IS possible that portions ot these embryomc 
structures might rmgrate m the retroperitoneal 
tissues to invade the mesentery of the bowel, 
and act as nuclei ot mesenteric tumors in post- 
natal life 

^lesenteric neoplasms were recognized as early 
as the sixteenth century, when Bemviem, a Flor- 
entine anatomist, desenbed the first cyst to be 
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Second The color o! these epithelial bod » is 
ajelloi ish brown according to Ibeir/atconteat or 
blood content The most frequent mistakes nude 
hai e been the emo\-al of small thj ro d adenoma 
Ijmph glands or fat tissue ThjTQid tissue is 
easif> reco mzed fat has no resi tance to the 
CAamining finger and l^mph glands \ hilejellon 
pink are usually more round and regular in 
contour The parathj o U are usually more ob 
long and lellate reminiscent of a ncncgangl on 
If in doubt a frozen section should ans e the 
question a to whether parath>rod p$sue has 
been remo ed 

Third At times dent fication of the para 
th>roid has not been acc mpbsbed at lea t j 
such cases ha e been confessed to 

Fourth In some cases pnmar) ligature and 
divison of the inferior th>Toid artery will bong 
the jelloi ish brown parathyroid nto \ie v (E P 
Richardson) 

Fifth Subtotal lobeclomi has to be done 
f cquenlly before the parathyroid can bee posed 
and removed Thyropatathvroidecl roj is th 
operation most of the o odd surgeons « ho le 

f iorted ther cases have pe f rmed It has the 
olloi mg ad antages before simple parathy 
roidectomy — it gi es better exposure and more 
space for the del very and handling of the para 
thyTo ds Some parathy roids are often imb^ded 
m the thyroid and can ot be emoved \ thout 
more or less of a lobectomy (Uillburk 7S 
per cent) Furthermore the thy r id in para 
thyroidjsm is often goitrous and may contnbute 
also to hypcrcalcami and a ihnl c conditions 
(Hunter) The fo e a thy roparathy 0 dcciomy 
will be pref rable in the major t> of cases Only 
n children and f the thyroid appear normal and 
does not interfere 1 ith the t chn que should the 
pa athy roids be emo cd alone (M si of our 
case had assoc ated aden matous goiter) 

\fter all these points — nspccli n of both ides 
of the neck for parathyroids decis on as to ho» 
much of them to remo and subt tal thy oid 
lobectomy if needed h s been done— the thv o d 
I be 0 Its remnant is d a n mes alK and th 
carot d and muscles late ally (see F g i ) At this 
stage the recurrent nerve hould be seen If 
necessary afle Iigatur of the infc or (hy'roid 
artery theparathyr d body s lifted up ith a 
fine m squito fo ceps and is f ced until its nutn 
U\e a le y appears statung f om the nfenor 


tigroid or from a connecting branch from the 
upenor thyrod This branch as veil as the 
inferior u I gated if necessary with fine linen or 
silk (catgut si pped in one of our coses) The 
body can then be teased ut I ra Us areolar 
fibrous layer v ithout bleeding The man fine 
branches providing ample vasculanzauon of ihe 
parathy roid from thy r id laryngeal andpharva 
geal branches as demon irated by G Cutt s do 
not need surgical attention after the ma n 1 ga 
ture The wound is do ed t ghl ormlh drainage 
as one prefers in goiter \ 0 k 
In the after-care y e have g yen as a outi e 0 
units of parathormone d ily for a eek after ifie 
operat on Bloodcalaumisd t mi edevervda 
ot t VO If It s nks beloi 7 the parati rmonal 
dose s increased and calc um gl con te is g n 
intravenously If tetanic s mpt ms oc r ob- 
lously enough should be given to coot 1 the 
symptoms 111 od calci ra provides a good index 
as to the need and disc ntinuance of parath r 
mone and calcium 

It seems that posiope auve tetany > n t m re 
to be feared afle paratbyTo elect mv in para 
thyr idism than rayveedema after the ope auan 
for G aves disease Thehandling flheecrenl 
nerveinoneofounSoperations caused dy pnaa 
on (he ope almg table A tracheotomy t belch 
for i4 n urs gave prompt relef itho t any 
lasting damage 
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Fig 3 Wall of hsmorrhagic cyst Case 6 


co.uld be included v<ithin. the folds of the mesea- 
ter>', mesocolon, or mesorectum He considered 
serous cysts to be of embryoruc origin, whereas 
sanguineous cysts oned their nature to a hem- 
orrhage occumng into a preformed cyst Carter 
was also ot the opinion that many, if not all, of 
these cjsts are of embryomc ongm He thought 
that they might anse from a Meckel’s diverticu- 
lum, or from sequestration from the bowel durmg 
development, although obstruction of the lym- 
phatic channels probably results in cysts in cer- 
tain cases Mojmhan, on the contrary , sponsored 
the \oew that mesentenc cysts are of multiple 
origin He thought that the serous type may 
have a two fold ongm from a dilatation of a 
portion of a lymphatic vessel, occluded probably 
as the result of some mflammatory conation, or 
from a haemorrhage between the layers of the 
mesentery H^considered the usual etiological 
factor m the formation of haemorrhagic cysts to be 
trauma Hamorrhage into the mesentery ma\ 
result in se\ eral alternatives, he postulated a large 
hiemorrhage may develop into a cyst, the hEraor- 
rhage may occur mto a pre-evisting cyst, or 
into a solid tumor of the mesentery , the greater 
part of the solid constituents of the effused blood 
may disappear and a simple serous cyst result, or, 
finally , the fluid component of the blood may be 
absorbed and a more or less solid tumor persist 
He further hypothesized that dermoid cysts may 
anse not onh Irom remnants ol ovanan tissue, 
but from the remains of the wolflian, muellenan, 
or vitelline ducts, the latter in connection with 
a Meckel’s diverticulum Porter subsCnbed to 
Moynihan’s vnews in regard to the multiple ongm 
of mesentenc cysts Roy ster adv anced the theory 



Fig 4 Hsmorrhagic cyal showing adherent section of 
intestine Case ^ 

that sanguineous cy'sts of the mesentery may be 
due to embohsm or thrombosis of its vessels 
The pathogenesis of chylous cysts of the mesen- 
tery has been the subject of a long controversy 
Rokitansky was ot the opmion that these cysts 
had their ongm m degenerated lymiph nodes, and 
his contemporary , Virchow, concurred with that 
view Moymhan thought that possibly the under- 
lying pathology of these cysts is a dilatation of 
the lacteals of the mesentery that is an exagger- 
ated condition of lymphatic vanv Ewing (9) 
has stated that the chyle-angioma of the mesen- 
tery IS a cavernous lymphangioma contaming 
milky flmd which anses from congemtal or from 
acqmred obstruction ot the ly mph vessels Spaeth 
thought that chylous cysts could be produced by 
stasis in tlie lymph passages coincident with for- 
mation of infarct, the infarcts being made up of 
dned masses of chyle, with a concomitant de- 
generation of the lymph nodes belonging to the 
system In support of this vnew is the occasional 
findmg of lymph nodes within the walls of these 
cysts Dowd and Westman thought the tore- 
gomg theorv untenable because of the nch anas- 
tomosis between the vessels of the lymphatic bed 
Dowd was of the opmion that the chvlous nature 
ot the cy st is due to effusion ot chv le into a pre- 
existing cyst Wilson conceded that the latter 
view may be correct in certain cases, but he con- 
tended that the cyst may be pnmanly chvlous 
m certain other cases Crane regarded these tu- 
mors as true lyunphangio-lymphomata 
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reported m that structure ^e>e ihelcss little 
sgnificance \as attributed to these tumor unul 
the middle of the last century In 83 o Tillaux 
first successfully removed a mesenteric tumor 
and this undoubtedly did much to stimulate in 
terest in the subject Only since 189; has careful 
stud} of these g owths been made 
Due to our lack of knowledge concern ng the 
pathogenesis of the vano s t>pes of me«eoterc 
tumor the class ircations are necessanl} at van 
ance In 1803 Portal (ts) go ped Uie«e neo- 
plasms as scirrhous teatomatous ston> cancer 
ous and hjdiud Mo>mhaa utroduc^ (be (ol 
low Ht, class fication fo mesenteric c>sts serous 
chylous hydat d san uineous dermoid andcystic 
malignant disease or cystic sarcoma Dovdem 
ploved a mo e inclusive grouping which \ as 
ombrycnic cysts hydatid cysts a d cystic roalig 
nant d sease Lwing (Si designated the tumors 
as chylous entenc and dermoid cysts and intra 
peritoneal cysts of nephrogenic ongin Ra vis 
included the follow ng tumors among the solid 
neoplasms of the mesentery 1 poma librotna 
carcinoma and sarcoma 
In 1897 ’Ifoynihao esumated chat (oocasesol 
tnesenlcnc cyst had been repo ted prior to that 
time whe eas Harris and Her2og during the same 
year collected 57 cases of the solid type of tumor 
In 1900 Dowd re jewed 145 cases of mcsentenc 
cyst from the lit rature In gog Dea e f und 
39 additional cases In 19 4 Ra Is stated that 
appronmatcly 200 cases of cysuc tumor of the 
mesentery bad been reported m ig 6 Clark put 
the num^r at 300 in 193® Jo^ce Ho ard and 
Fitrgibbon estimated that belw en 200 and 300 
cases had been described 


It 1$ the con ensus of opinion that cysbc tumors 
of (he me enterv are mo e prevalent than the 
solid anety as baa been stated by J nes and 
McClure md by Munr 
Mcsentenc cysts of the chylous varety a-e 
more common than any other cysiic neoplasm tJ 
that structure Of the solid tumors the lip mats 
are said t be the most rommoo whereas B ere 
has lated that the fibromata are the most uo 
common of the solid roesente c tumors M y 1 
hao showed that mululocular evsts of the me«n 
terj are more often encountered than iho e or ^e 
unilocular type and forlhennwe that unilocular 
evsts are more c mmon m the mcsocol n than n 
the mesentery The same author has stated that 
cystic mesentcr r disease is much m re conmoa 
m worn n than m men \ hercas the himorih "wc 
type of cyst c found w th about the sane ««- 
qu ncy m the two se es On the c l ary Jcyc* 
Howard and Fitrg bbon exp e»scd the bel 1 u» t 

tbeincidenc of mcseDle iccysisisabo tcquali 

males and females , 

These cysts may occur in any part ol tne 
mesentery D ave thought that the neopla^ 
are most coatiaoa nea the term nation t ui 
leum and are fo nd les frequ ntly m (>■« 
teiy of th ityunum cKcum a d mesoc I 0 

Joyce Ho ard and Fitrgibbon / d merf 
tc c cyst c d sense to be most pre aicnt m u' 
decade of bje bet en 30 and 40 years. 

Theongn f mtoerie c cysu has been a nut 

ter of CO ject re s ce th tumors c ois 
scribed Do d re ewed the a atomy 
prim U e genito-unnaiy organs and th ai m « 
ta*> canal and postulated as to bow waih ) 
sequest ation fr m th embooo c g mtal g 





Fig 7 Sarcoma with resected loop of intestine Case 15 


Fig 8 Sarcoma showing se\ eral mitotic figures Case 15 


The source ot the blood m this UTe of c\ st is a 
matter of conjecture In neither ot the cases of 
this series was a historj of trauma ehcited, nor 
T\as any co-CYisting condition found which could 
base been responsible for the hcemorrhage into 
the mesentery 

CtSE 6 A. noman, aged 39 jears, had complamed of 


found in the mesenter) of the small inteatme, 4 feet (120 
centimetersl from the origin of the jejunum which con 
tamed 8 ounces (240 cubic centimeters) of milkj fluid The 
dilated lacteals were \isible grossly The wall of the cyst 
was made up of dense connectiie tissue wnth many collec 
tions ol lymphocytes \ distinct endothelial Immg mem 
brane was demonstrable 

C\SE 4 \ woman aged 42 years noticed a mass in the 

lower part of the abdomen 3 years before coming to the 
clinic but there were no associated symptoms except an 
occasional attack of seiere lower abdominal pain which 
was precipitated by turmng about suddenly \t operation 
a cystic tumor of the mesentery of the upper part of the 
ileum was found which was adherent to the anterior ab- 
dommal wall as well as to sex eral loops of the small m 
testme although there was no obstruction of the bowel 
The microscopic picture of the tumor was sinular to that 
of Case I except that the wail of the cyst was more cellular 
and contained less nbrous connectix e tissue 

CxSL j -k man aged 62 years gax e a history of hax mg 
had discomfort m the right lower quadrant of the abdomen 
for 2 years It came on after meals amounting only to a 
feeling of fullness V mobile tumor 7 or S centimeters m 


intermittent, gnawwg epigastnc pam dunng the 2 tears 
pnor to commg to the chnic The pain was not related to 
meals At operation a cyst of the mesentery of the small 
intestine was found, it was 7 or S centimeters in diameter, 
and rested on the supenor mesenteric vessels The cyst was 
Piled wath dark blood The wall was composed ot fibrous 
tissue wath considerable chronic inflammatory exudate, 
and wathout a demonstrable Immg membrane A moderate 
amount of blood pigment was present (Fig 3) 

CxSE 7 A girl aged 6 years, had expenenced recurrent 
attacks of xomitmg dunng the 5 years prexaous to oper- 
ation The attacks had come on every 3 to 4 months with 
frequent vomitmg tor a penod of 2 to 7 days Intense pain 
m the lower part of the abdomen and bloody stools were 
associated wath the attacks, and constipation was also a 
marked symptom At operation a lobulated tumor, about 
8 centimeters by 12 centimeters in difierent diameters was 
found in the mesentery ot the ileum the tumor was cvstic 
and contained dark red fluid The intestine abov e the mass 
was dilated and removal of the cyst necessitated resection 
of a loop of the intestine The wall of the cyst was similar 
to that of the tormer case and here again no hnmg mem- 
brane could be detected (Tig 4) 


diameter was easily palpable The tumor was found to LIPOiLATX 

anse in the mesentery of the small intestine opposite a ^ , , 

Meckel’s diverticulum and was easilv enucleated without Tipomata. are reiatlx el} comirion in the mesen- 


senously impairing the blood supply ot the mtestme The 
mass measured 9 by 9 by 7 centimeters and contained a 
milky fluid The wall of the cyst was compo-ed of dense 
connective tissue wath many scattered collections ot 
Ivmphocvtes Here also the wall ot the evst was lined 
with eiidotheUum (Fig 2) 


tery, and it seems highly probable that small, 
fattv tumors occur more otten than is generallx 
supposed Fatty tags, and even larger accumu- 
lations of fat, Irequentlx are found in the mesen- 
tery in the course of abdominal operations 
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The diagnos s of mesenler c tumors is difficult 
because of the multiple ty of sjmptoms pro 
ducecl b} these gro\ ths Mo}n han has stated 
that the most cha actenstic gns of mesenteric 
cyst a (t) pr m nence of the fluctuating tumor 
to a d the umbilicus (a) great m bility espe 
cially in the transve se d recti n and some 
times about a cent al axis and (y) presence of 
a zone of res nance around and a belt of 
resonance ac OSS the cyst These are three d ag 
nostic sig s of TiUaux 

Littl need be sa d f prognosis n rega d to 
mesenteric tumors Ben gn cyst c gro\ ths can be 
remo^ed ^ ith only si ght mo tality \ herea ma 
lignant tumors h e as else he e gi e a poor 
prognos s 

The cases pre e led in ih s paper are all m 
stance f jir mary t mor of the m sentery those 
an ng sec nda j to a g o th el c he e a d neo 
plasms (Icf tely an ng n the lymph glands h \e 
been e elude 1 In the present se cs the Qstc 
turn rs occurred less f cque tly than the sol d 
variety in the prop riio of 7 t 5 
SEBOLS eVSTS 

T o ca cs of sero cyst re I ded the 
present scr es In ne ther case as a lining mem 
brane d mo strablc i the all of the cv t al 
th ugh lull pie cct s we e made of b ih 
tumors 
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CHV«)US eVSTS 

Thechyl us cysts in the prese t scr cs d iTe ed 
from the crous an ty int 0 mporta t c-peci^ 
whe eas the serous turn rs d d not p s^css an 
epithelial or cndolhel al lin ng those f the cn> 
lous type had an end th lial 1 m g f rtn rmo 
all th ce f the hyl us cysts xem J n 

mesent ry of the small mtcstin ths 

the 5 ous neoplasms Dcf ite lymph 1 II 
CO Id not be dem nstratcl J th I® o' 
cysts in ny of th se ca allho gh U t e 
ma > ut g lar ace m lations of lymphocvlcs. 
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Fig 7 Sarcoma with resected loop ol intestine Case 15 


Fig S Sarcoma showing sev eral mitotic ngures Case 15 
SCSGtIIXEOLS C\5TS 

The source of the blood in this ttpe ot ct st is a 
matter ol conjecture In neither ot the cases ot 
this senes t\as a histoid of trauma ehcited, nor 
was anj co-existing condition found which could 
have been responsible tor the haemorrhage into 
the mesenter> 

CtsE 6 \ woman aged 39 >Lars, had complained of 


found m the me=enterj of the small mtesune 4 feet (120 
centimeters) from the ongin of the jejunum, which con 
tamed 8 ounces (240 cubic centimeters) of milky fluid The 
dilated lacteah, were \isible grossly The wall of the evst 
was made up of dense connectiie tissue with many collec 
tions of lymphocy tes diatmct endothehal Immg mem- 
brane was demonstrable 

Case 4 -t woman aged 42 y ears, nouced a mass m the 
lower part of the abdomen 5 years before commg to the 
clmic but there were no associated symptoms except an 
occasional attack of severe lower abdominal pain which 
was precipitated by turning about suddenlv At operation 
a cystic tumor of the mesentery of the upper part of the 
ileum was found which was adherent to the anterior ab 
dommal wall, as well as to several loops ot the small m 
testine although there was no obstruction of the bowel 
The microscopic picture of the tumor was similar to that 
of Case I except that the wall of the cyst was more cellular 
and contamed less fibrous connectiv e tissue 

CxsE j A man aged 62 years gav e a history ot hav mg 
had discomfort in the right low er quadrant of the abdomen 
for 2 years It came on after meals amountmg only to a 
feeling of fullness V mobile tumor 7 or S centimeters m 


mtermittent, gnawing, epigastnc pain during the 2 \ears 
prior to coming to the clmic The pam was not related to 
meals Vt operation a evst of the mesentery of the small 
intestme was lound, it was 7 or S centimeters in diameter 
and rested on the supenor mesenteric v essels The cy3t was 
filled mtfa dark blood The wall was composed of fibrous 
tissue with considerable chrome mflammatorv exudate, 
and without a demonstrable hnmg membrane A moderate 
amount of blood pigment was present (Fig 3) 

C XSE 7 A girl, aged 6 y ears, had expenenced recurrent 
attacks ol vonutmg dunng the 5 vears previous to oper- 
ation The attacks had come on every 3 to 4 months, with 
trequent v omitmg for a penod of 2 to 7 day 5 Intense pam 
m the lower part of the abdomen and bloody stools were 
associated with the attacks, and constipation was also a 
marked symptom At operation a lobulated tumor, about 
8 centimeters by 12 centimeters m different diameters was 
found in the mesenterv ol the ileum, the tumor was cystic 
and contamed dark red fluid The mtestine abov e the mass 
was dilated and removal ol the evst necessitated resection 
of a loop ot the intestine The wall ot the cyst was similar 
to that of the tormer case and here again no Iming mem- 
brane could be detected (Fig 4) 


diameter, was easily palpable The tumor was found to 
anse in the mesentery of the small intestme opposite a 
ileckel’s div erticulum and was easily enucleated without 
senously impainng the blood supply of the mtestine The 
mass measured q by 9 by 7 centimeters and contamed a 
milky fluid The wall of the cyst was composed of dense 
connective tissue with manv scattered collections of 
lymphoevtes Here, also the will of the evst was Imed 
with endothelium (Fig 2) 


LrPOJLATA 

Ltpomata are relam eh common m the mesen- 
tery, and It seems highly probable that small 
fatty tumors occur more often than is generally 
supposed Fatty tags, and e\en larger accumu- 
lations of fat, trequently are tound m the mesen- 
tery in the course of abdominal operations 
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Fig 10 Sarcoma showing adherent section of intestine 
Case 20 


smooth muscle cells, with a hberal amount of connects e 
tissue stroma (Fig 5) 

Case 14 \ man, aged 50 years, had experienced a sen- 
sation of epigastric fullness over a penod of 10 years, the 
pam was aggravated by the takmg of food The only other 
pertment symptom was mcreasmg constipation A large 
mass was felt m the lower right abdommal quadrant, and 
the superficial veins of the abdominal wall were enormously 
dilated \t operation a large tumor was removed from 
the meseuter> of the small mtestme The growth meas- 
ured 45 by 40 by 25 centimeters and weighed 25 pounds It 
was composed largely of myxomatous tissue, with a con- 
siderable amount of fibrous connects e tissue stroma The 
tumor had undergone moderate necrosis m places (Fig 6) 

iLALIGNANX TmtORS 

•\s already has been stated, all secondarj tu- 
mors of the mesenteiy have been excluded from 
consideration The number of cases of sarcoma 
exceeded that of any other smgle group of cases 
in the present senes 

Case 15 \ man, aged 45 years, came to the dime with 
a history of intermittent, cramp like pam across the lower 
part of the abdomen, of 4 months’ duration More recently 
he had had night sweats, and a dailj ele\ ation of tempera- 
ture He had lost 26 pounds (ii 8 kilograms) m weight 
Exammation of the blood disclosed nothing of importance 
except mild secondary anxmia, and a leucocyte count rang- 
mg from 23,300 to 33,000 cells m each cubic milhmeter of 
blood A. large abdommal mass was palpable, and ex- 
tended from the costal margm to the umbilicus Laparot- 
om> revealed a large sausage shaped tumor, the upper 
end lymg over the spleen, and the lower end over the ileo- 
caxal region The neoplasm had its ongm m the mesentery 



Fig II Sarcoma Case 20 


of the small mtestme, dose to the duodenojejunal juncture 
and extended mto the mesentery for a distance of 12 to 
18 mches (30 to 45 centimeters) There was shght thick- 
eiung of the musculature of the bowel, but no gross ob- 
strucuon The growth was remov ed, together with 45 cenU- 
meters ot the deum, an end to-end anastomosis was done 
over a damp, and a Witxel enterostomy was done 10 
mches (25 centimeters) below the point of anastomosis 
The patient recov ered The tumor was found to be necrotic 
m places and was composed of fibrous connective tissue, 
wnth numerous regions of myxomatous tissue Numerous 
imtotic figures were present, and the tumor was mahgnant 
m appearance The pathologists diagnosed the tumor a 
fibroliposarcoma (Figs 7, S and 9) 

Case 16 \ woman, aged 68 years, complamed ot dull 

distress m the lower left abdo mma l quadrant, ol 3 years’ 
duration, wnth an occasional cramp-like pam m this region 
She had lost 20 pounds (9 kilogr ams ) m weight -It oper- 
ation, a mass, about 10 by 12 centimeters was removed 
from the mesentery of the small mtestme through an open- 
mg m the gastrohepatic oment um, ilicroscopically , the 
tumor was found to be a fibromy osarcoma of a low grade 
of mahgnancy 

Case 17 -k man, aged 54 years, came to the dime with 
a history of penodic attacks of epigastnc distress of 6 weeks’ 
duration The pain was aggrav ated by the takmg of food, 
and alkalies afforded him only shght rebel He had lost 15 
pounds (6 8 kilograms) m weight m the course of his ill- 
ness An moperable fibrosarcoma ot the mesentery of the 
small intestine was found, and a palliative mtestmial anas- 
tomosis was done 

Case 18 A man, aged 44 years, complamed of pam m 
the epigastrium m the lower left abdommal quadrant of 8 
months’ duration Occult blood had been tound m the 
stools 2 months pnor to his commg to the dime Exam- 
ination ot the blood rev ealed marked secondary aniemia 
A cystic mass was found m the mesentery of the small 
mtestme, ansmg 2 mches (5 centimeters) from the ongm 
of the jejunum. The wall ot the cyst was v ery vascular, and 
matenal aspuated from the tumor had a faecal odor, due to 
perfomtion of the mtestme by the growth The neoplasm 
proved to be a fibrosarcoma 

Case 19 A man, aged 40 years, gave a history of shoot- 
mg pam m the lower part of the abdomen of iS months’ 
duration. E.\cept for mcreasmg constipation, and loss ot 
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SaiOlARA 

Ttent) t 0 cases f pnmao ( mor of the 
Tnesemery Via e b en lev c ed to \efi> Ftom an 
embnol gical po nt of vie t s c nceitdWe that 
mesenter c tumors may a se f om d spJaced r m 
Hants of the genital g!a d oIlT an body o its 
duct or f otn the muell nan duct Nevertheless 
ttot e snoytool that any of the tumor desenbw! 
he e o d their palho enesis to such embry me 
r mams Ou d tac nlnbuten th ngtothco gin 
of serous cysts but du to th fact that an qtt 
thehal I iw g as not demonstrabl n ib se tu 
mors t IS c ncei able that they may ha e bad 
iheir ng n n hiem rrhage i I the mesentery 
the olid c nst t enis of the blood ba nng b en 
absoib d Th e dolhel al lin ng f fh cbyl us 
cysts fav rs the v ev that the e eoplasms are 
due to dilatauon of the Ivmph p ccs aUier 
than being die to eff son f chylous mat ral 
into a prtf med yst The sanguine us cysts 
V ould appear to be due to effus on of blood i to 
themcselerv and do n t se m to be haima g 
mate s The jialhogcnc of the I jKwnata and 


sarcomati is ea ler to understand than that f 
the cyst c tumor 

In this series the solid neoplasms occurred mo e 
Itequenlly than the cvstic \arety and sarcoma 
^sututed the largest si gle gro p f thesents 
The tumors shoved no defmile predilecti n for 
either sc 

The ch) lous cysts all occuned in the mesente \ 
of the small intestine whereas such \ as not 
ncccManly the case 1 ith the ther tvpes f \sL 
Theprogn sis of the benign turn rs is favorable 
n sp te of a pcssim stic note having been swvkC 
in the literature on this point In cases of maJ g 
nant tumor the outlook s unfavo able 
The diagnos s of mesenteric neoplasms s didi 
cult but given a mob le abdominal masse Irnsic 
to the gaslro inte unal tract the pos^b I ly f 
mesente ic neoplasm should be borne m m d 
The occurrence oi these tumors is p obally much 
more c mmon than has been believed 
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T he operation of nephrostomy, more or less 
formally done, has been m common use for 
more than 40 years Dunng the earlier 
period It was usually applied to much OA^erdis- 
tended kidneys and was usually an emergency 
measure carried out w ithout the possibility of any' 
very complete knowledge of the condition of the 
upper part of the unnary tract On the other 
hand, as early as 1898 there was a pretty' full dis- 
cussion of this subject b% Guy'on and Mbarran 
They ^drew attention to the apparently great abil- 
ity of renal tissue to resist infection if it was not 
already present, and to shake off infection if it 
had occurred provided, always, satisfactory drain- 
age of the kidney by nephrostomy w as achieved 
Thev noted the ability of the kidney again to take 
up Its function “to an extent more or less com- 
plete accordmg to the damage which has been 
produced If the obstruction has been of short 
duration, function is but httle disturbed If the 
retention has been of long duration, it will haxe 
produced a more or less irreparable damage to the 
parenchyma and renal function is to that extent, 
permanently damaged ” 

Aluch of the literature concerns itself with 
questions of technique A\hich ha\e, of course, been 
much modified dunng the penod elapsed Pakow- 
ski, in 1913, presented an extensive discussion of 
this subject including a considerable investigation 
of the return of renal function and of the ability' of 
the kidney to resist or nd itself of infection He 
stated his agreement lAith the pnnciples laid 
dow n bv Albarran in 1898 

There thus appear to be two x'ery' important 
principles inxolved one, the ability of the kidney' 
to deal with infection, and the other the effect on 
renal function Writers, particularly of the 
French school, stress the abdity of the kidney 

'Read before the American -Association of Getuto-Lfnnarj 


to deal with infection On the other hand, other 
writers, particularly Joly', regard infection as a 
very serious matter, and Joh points out that in 
his experience infection of the kidney lAith urea- 
splitting orgamsms, particularly staphylococci 
and the proteus, gives a xery unfaxorable progno- 
sis He expressed the opimon that intection of 
one kidney with these orgamsms is \ ery likelv to 
be transmitted to the other kidnev through the 
blood stream, and said “Once a bilateral intec- 
tion IS firmlx established, the outlook is xery bad, 
and the patient usually dies of uraemia The 
process is necessarily' slow , but it is none the less 
sure ” This observation leads him to adxase 
nephrectomy when such an infection hais occurred 
m order to axoid involxement of the other side 
These two sets of x-iews are so much at x'ariance 
that It seems desirable to attempt a collection of 
evadence which wall determine which, it either, is 
to be regarded as basic 

The early obserx'ers xxere impressed bx the 
rapid return of function among patients with 
high grade renal obstruction treated by this 
method On the other hand, Hinman, in 1922 and 
subsequently', did some xery important work on 
the problem of repair after obstruction and laid 
down the prmciples of what he termed renal 
counterbalance These obserx ations are obxaously 
of xerx fundamental importance and, it we accept 
fully' his thesis that, in the presence ot hx-per- 
trophy of the kidney on the other side, an ob- 
structed kidney is likely to go on to complete 
atrophy, many' ot the situations likelx to appear 
faxorable for nephrostomy should, in tact, be 
treated by nephrectomy It is, of course, difficult 
to apply his doctrine to the cases which we see 
clinically because the situauon is rarelx if exer 
quite so clean-cut as m expenmental w ork That 

Surgeons Buck. Hill Fall* Pennsvivania June 4 to 6 1931 
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sUodm Th bse ce f id 
nght d m»y be l d 


k dncv on ihe other side As already pointed out 
ihe clmicaJ situaUons are b> o means as t 
cut as thos produced by experimental s rRCO 
and consequently ihefeldol , , uj 

man s docuine »ia> be coaside ^Ij ImdcJ '' ' 
Uiink ne a e at least authon ed to 

doctneasanot er> important loci i to Ij toa 

deicd in the clinjcal applnnPou ol cph d ”) 
and «e should be on sound ground b) unng 
opetaUon perhaps more id ly "f p r„«, 
hSl in the past p rU) at cast I r the p rp« 
ol estabhshing clinical results “J * ™ g 
basisloca pun noftheneight ^^f,trs 

the qute opposite pnionshldby ucn 
as Pakowski and Jol> 

I OICATIONS 

Ittge eral terms the nicaU 
lom> are the presence of ob ^cu 
ot be sau factonly rem^ ed _ 

method Theei also perhaps a j 

dcauon in p c e ung p og cssi e injury 
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Fig 4 ■V woman aged 55 years Right calculous p>o- 
nephrosis 


neys m tvhich there is incomplete obstruction 
nhich favors the contmuance of infection as for 
instance in patients with bilateral calculous dis- 
ease tv ith steadil} wamng renal function Another 
group with somewhat similar unphcations are 
those with inflammatory lesions perhaps primary 
in the bladder, but which have invaded the upper 
part of the urinary tract and m which dramage 
of the kidnev is thus senously and more or less 
permanently mterfered wnth Here also may be 
considered that group of patients w ith as yet un- 
explained lesions apparently of the nerve supply 
resulting m abnormal vesical function with dilated 
ureters and renal pelves In both of these groups 
of cases renal function is apparently bemg slow ly 
but steadilv destroyed and wall go on to the stage 
of renal msuffiaency unless its progress is halted 
If It IS true that nephrostomy can be done w ithout 
danger of progressive renal mtection and if it is 
true that by nephrostomy renal function can be 
improved or maintained over a penod of years, 
there develops here a relatively clear mdication 
In general one may consider the apphcation of 
nephrostomy to the followang conditions 

1 Acute obstruction ot both ureters or of re- 
mammg one as m calculous anuna or mahgnant 
disease constricting the lower end of the ureter 

2 Hydronephrosis or mfected hydronephrosis 
m which the cause of the obstruction mav be re- 
movable, but m which dramage of the kidney as 
a temporary measure is mdicated to improve 
function In this group of cases there mav de- 



Fig 0 \ wonmuraged 51 years Bilateral pyelogram 

showing right infected h> dronephrosis, successlully treated 
by plastic operauon on pelvTs and temporary nephrostomv 


velop some m w hich the nephrostomy may hav e 
to be permanent 

3 Renal calcuh There are here at least two 
distmct groups for which nephrostomy temporary 
or permanent may be desirable In one group are 
cases m which there is considerable destruction 
from high grade blockmg ot the outlet but m 
which the removal of stone will substantially re- 
lieve the difiiculty For some of these cases at 
least temporary^ nephrostomy may be desirable 
for the purpose of permitting readjustment be- 



Fig 6 A. r^n aged 34 years Right nephrostomy has 
been done and straight tube is m position Calcuh in lett 
kidney may be noted 
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i' g ; 'I m Ui <] r ph i m> 

ts ecn the pehis and the ureter t alloi apid 
recovcrj f renaUunawn and at least poss bK 
to a d in the qu etmg 0/ renal infcclt n 



F R 4 thod (tod g<n«od(pe( 
pos&i g t t th gh 1 t J lU hm f IL 
gu J 



F 8 1 p m ih d / ph e mj 


A olh r f r up includes cases of b lat rtl slo e 
formation of the t>pe hith 1 not no\ regarded 
as satisfacio > for treatmc t b> remo at f the 
Sion s There is a c ns dc able umbe f lhr«e 
in r hich mass \ e St ef mau a occurs buih 
sdcs (h relative!) le svTnptom b t fter a 
Uine le d to p ressi e failure of enai fu ti n 
hichvtilp e fatal if it cannot be rclevcd It 
i id be reinetnb red that Uatson n 910 g 
gested nephr stom) for relief f some of these 
palie Is andonatlcast nepat ent hep rformed 
bilateral nephrostom> h ch ma tom d satis 
factory renal funcii n for m e than 10 jears 
In this connecti n e v 0 Id gg st that the e 
appears to us to be some poss b Iit> that n (h 
rostomy maintai ed f co sidcrablc ik )J 
may have a very defi ilc inJluc cc n the forma 
lion f sto c altho gh c do n i think that the 
ev Icncc on this p nt ill as ) t arr nt y 
CO elusion V re ent j bleat on b) Bo)d calls 
attcnl on to th s poi t and at least 1 ^ 1 

so s cases i es appeared 1 de d } ■* ih ra ch 
les rapidit) after nephr stoni) We think there- 
for that I Ih s gr p it mav appea that the e 
IS more tha eg nd n hich ph tm) 
perma ent r senu permanc 1 ma) be advised 
4 Nephr st m) m t pc h ps at least f r ih 
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present, be retained as an occasional method of 
divertmg the unnary stream m carcinoma of the 
bladder thought suitable for total cjstectomj 

5 We would here mclude that obscure group 
of cases m which the failure of the muscular ap- 
paratus of pelvis, ureters, and bladder satisfac- 
torily to evacuate the urme leads to progressive 
atrophy of the kidnej'S This group will doubtless 
become mcreasmgly amenable to treatment by 
other methods, but ne are at present faced with 
a certain number of these patients m whom renal 
insufBciency threatens, relief cannot be assured 
by other methods, and nephrostomy may be re- 
hed upon to check further damage and perhaps 
allow for some measure of regeneration 

6 We would here mclude a group ot cases of 
renal infection without high grade obstruction m 
which the nephrostomy is done as a method of 
avoiding recurrent renal intection and allownng 
some amount of renal recovery 

TEMPORARY OR PERMANENT NEPHROSTOMV 

The decision as to whether nephrostomy should 
be temporary or permanent wdl not ordmanly be 
difficult Permanent nephrostomy should prob- 
ably be reserved for those cases m which the con- 
dition for which nephrostomy is done cannot be 
remedied or at least cannot be remedied to a per- 
manently satisfactoiy evtent In a few cases 
nephrostomy which has been mamtamed as a 
temporary measure will have to be made perma- 
nent since methods to rehev'e the obstruction have 
failed The duration of temporary' nephrostomy 
wiU, of course, vary wholly with the conditions for 
which It IS done Thus the nephrostomy done for 
calculous anuna must be maintained until the 
calculus causmg the obstruction has been re- 
moved and until recovery' of renal function ap- 
pears to be saPsfactory Such drainage might 
continue for from 3 to sev era! w eeks In the same 
way, the nephrostomy which is done m connection 
with plastic operations on the renal pelvis will be 
continued unbl it is judged that the healmg of 
the operative wound has become satisfactory 
Finally, nephrostomy which is done m connection 
with die removal of renal calculi will vary m its 
duration according to the condition of the kidney' 
and according to the development of our behef 
that nephrostomy with its attendant possibihues 
of altering the physical conditions within the kid- 
ney may be used to affect the rapidity or prob- 
ability of recurrence of stone 

NEPHROSTOMV VERSUS PVELOSTOMY 

It Will be proper at this tune to mdicate our 
opimon of the relative value of nephrostomy and 



Fig 10 Use ot silk guide to draw wmged catheter into 
proper poaition in ren^ pel\ is 


pyelostomy as a method of temporary' drainage 
In the presence of a distended renal pelvns and 
particularly when that structure has been opened 
for the removal of calcuh, drainage of the renal 
pelvis has been regarded as the obvnous and simple 
method It is, we behev e, open to certain objec- 
tions which have m our evpenence considerably 
limited its use It is much more difficult to retain 
the drainage tube accurately in the renal peh'is 
if dramage is to be continued for more than i or 
at most 2 weeks The accurate replacement ot 
the tube is difficult and not rarely' impossible and 
it commonly' occurs that a tube shps out of the 
pelvis before satisfactory drainage has been ac- 
complished, cannot be accurately replaced, and 
drainage has to be abandoned It has also been 
common m our evpenence that although the 
dramage tube may remam m satisfactory posi- 
tion for a matter of 10 day's or 2 weeks when it is 
desued to remove it and replace it by another 
tube, such replacement has been maccurate and 
the result unsatisfactory The operation has 
been regarded as desuable because it did not m- 
jme renal tissue, did not expose to the same 
danger of fulmmatmg renal infection as might 
occur m an infected kidney, and was m all re- 
spects a much less senous procedure e hope 
to be able to show that nephrostomy' may' be done 
by methods which wrll make it a quite tnv'ial 
procedure and much less exposed to the above 
mentioned objections than w'hen carried out by 
methods more generally m use On the whole, we 
mchne to the opimon that py elostomy has a much 
more hmited scope than nephrostomy and one 
which will tend to become even more hmited m 
the future 
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SVHUARi Op CA £S OF tt^PUROSTOUi 

During the last jear we have performed neph 
rostomy la 33 case and thest. may be used to 
illustrate our suggestions in regard to its appk 
cation 

i^ep/i ol Ihtasts In this group there have been 
14 ca.es of V hich 7 were instances of bilateral 
stone There vere 0 instance of unilateral ston 
with seriously injured kidneys in which the 
method nas employed in the attempt to preserve 
the kidney One as a ca e of a single rcmainiiio 
kidney ie other havir been previously re 
mo ed elsewhere for calc lous disease The pa 
ti nt had had two re ent attacks of calculous 
anuna 

In all of the cases of bilateral nephrolithiasis 
the urine i as seriously infected Ino patients 
had been pre nously operated on with rap <J re- 
formation of the stone the renal function of both 
as measured by the return of phenolsuiphoncpb 
thalein was markedly belo v normal The opera 
tion nas used in all these case as a method 0/ 
attemptin'' to mpro e renal function and by 
local treatment of the renal pelvis to alter per 
haps the rapidity of recurrence (Fig t) la ail 
cases the inunediate results \ e c satisfactory 
\Ye cannot of cour e form any judgment as to 
the late results In some cases the condition of 
the kidney at operation seemed very bad yet we 
hesitated to do nephrectomy on account of the 
condition of the other kidney It was surpnsin 
to note that in 3 ca^es kidneys ifuch at opera 
tion apparently coutained nothing but stone and 
pus w thui 24 hours lere putting out a no mai 

a uantity of fairly satisfactory unne both f oro 
ic point of vne v of appea ance and the po nt of 
view of fu ctionfFg 3) \tlea t as a temp raiy 
measure nephrostomy in these cases seemed cll 
V orth \ hile 

In 3 of the 6 unilateral cases st aes vere firmly 
impacted in the upper part 0/ lie urei r th no 
clear evidence of renal function 0 that de (Fig 
3) However atop ration the amount / emain 
in^ renal substance seemed too great to sac ifice 
and nephrostomy ppeared to show that this 
judgment had been sound In the 3 other case 
the stones lay m pelvis or kidney but again the 
amount of remaining renal tissue seemed too 
great to saenhee aUb ugh the funcuon was cry 
poor before operat on (hig 4I This maDexpe 
ence siggests to us that this method mav pe nut 
the retention of a ccrun number f kidney 
whwi have hcret fore commonly been emov d 
on account of the cvide ce of inju ed fanct on 
In the pres nt state of ur knowlcdgr it s 
doubtful hetber e haveany test of ihefu ct o 


of a slone-conutning kidney on whichaccan 
tely as an indication of the permanent function of 
that kidney 

Tlie remaining case in this group was that of 
a vroman whose left kidney had been removed 
ekev berejyearsagoonaccountof stone Pu 1 g 
the last y ear she had had two altacli of anur a 
Before operaUon the total renal function was 
below 20 per cent al though there n as no clev at ion 
of nitr gen in the blood Operation revealed a 
much dilated and apparently considerably! jured 
kidney but after nephrostomy this kidne 
drained freely its function unproved ard 4 
months later the output of phen Isuipboncph 
thalem nas 40 per cent In this case the 
nephrostomy was made permanent 

ffyd nepfimu tte include here 5 cases of 
hydronephrosis apparently due to co genual 
anomalies in vhich piastre opecauons uen done 
on the renal pelvis Itl these cases temponry 
nephrostomy was done in order to allow lime foe 
accurate healing of the wound of the pelvis fF g 
5) In all of these cases the tube was removed in 
b tv cen 2 and 3 week and the condil on of the 
kidney at that time seemed satisfactory This 
meth^ has seemed to us preferable to draining 
through the pelvis tn uch ca cs and we bebe c 
that »ome method of drainage other than that 
nbicli can be obtained through a uret ral catheter 
1 desirable 

Lesfotts 0} iht nmts The nc t gro p is eoio 
posed of 4 cases of obscure neufol ic Jes ons re 
suiting m faJure of the urinary mosfuJat t 
appa enlly ihrou hout In these caws nephros 
tomy as e«orted to in the h pe f slojpi j 
pro ressive renal inj ry One v as the caw of a 
man aged 24 years whose dilEculty apparently 
folio edagun hot wound 0/ theabdomcn The; 

V as extensive pjonephrosi on both ides iih 
d Jataiion of pelves a d ureters Bilateral siraul 
taBeousnepirostoniy las done after sc ousicnal 
I sufli icncyhadde loped and the conceutratio 
of n trogen and creatimne in the blood a 

The ope at on fa led to top the injury a a death 
occurmd 2 eeks after operation Another ca« 

V as that of a female child gcd 3 years Uh 
congenital anomal es ol the ner c supply anu 
infectious purpura ajpa entiy due to llaimi 
infected hydronephrosis Her condit on was very 
bad and nephrostomy \ as do e on tb lett su 
It tailed to influe celheprocss 

child aged < years v ith a sirr lai legion but ic^ 
infection \cphrost my as done on ‘"f 
s de with drainage f a much damaged ^1 

V ith an enormous ureter \ ery mark d , 
ment in gene al co diUon look p* cc an 
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patient was dismissed with the nephrostomy tube 
m place The remaimng patient of this group was 
a man aged 34 years who had had urmary symp- 
toms suggestmg extensive mfection of the urmary 
tract for many years Careful urologic study 
showed nght h> dronephrosis with great dilata- 
tion of the ureter, but with no clear evidence as 
to cause other than a congenital nerve lesion On 
the left side there was complete duplication of 
ureter and pelvis with two stones in the lower 
segment, considerable dilatation of the ureters, but 
good function Study 4 months later showed that 
the function of the nght kidney had dimmished 
to almost nothing and the ureter on this side 
could not be cathetenzed In view of the situation 
on the left side it seemed as if an attempt should 
be made to retam the right kidney it possible 
(Fig 6) Nephrostomy was done and a month 
later the phenolsulphonephthalem function from 
this Lidnej was 20 per cent while that on the left 
side was 25 per cent This patient was advised to 
return for operation on the left side for the 
removal of stones 

Obstruction of loMr ureter The next group con- 
sists of 3 cases of obstruction of the lower part 
of the ureter One was a case of bilateral mjuiy 
to the ureter at the time of an operation for 
carcinoma of the uterus In this case bilateral 
simultaneous nephrostomy was done which gave 
satisfactory and adequate drainage This patient 
was reported to have died 6 months later, prob- 
ably from mahgnant disease Another patient 
was also the subject of mahgnant disease of the 
uterus under treatment with radium The 
disease had obstructed the right ureter and 
destroyed the right kidney more than a > ear pre- 
viously While under treatment with radium 
here sudden anuna developed and exanunation 
showed impassable obstruction of the remaimng 
ureter Nephrostomy was done within 24 hours 
w ith a most satisfactory result The thud patient 
was a man aged 52 years whose nght kidney had 
been removed for pyonephrosis m 1927 In 192S, 
he had a permeal operation for prostatic calcuh, 
and m hlarch, 1931, a cautery operation on the 
neck of the bladder through the urethra The 
latter part of April ohguria began to develop and 
finally anuria, and catheterization of the left 
ureter was impossible on account of deformmg 
scar Nephrostomj was done with an excellent 
result \t the present time, a vary mg amount of 
urme is passed from the bladder The ureter is 
not enUrely obstructed but seems unable to take 
up Its full function Nephrostomy m this case 
was done in order to give an opportunity to make 
any necessary attack on the ureter possible 


Renal tnfeclton The next group mcludes 3 cases 
of i^ection of the urinary tract wnth extensive 
renal mjuiy The first concerned a man aged 45 
years with a long history of a painful infection of 
the bladder with final contraction of the bladder 
and mfection of the upper part of the urmary 
tract All methods of treatmg the bladder were 
imsuccessful and he suffered from recurrent 
attacks of renal infection first on one side and 
then on the other Cystostomy had been tried 
and had failed His condition seemed so bad 
that the chance of benefit by nephrostomy 
seemed worth taking This was done on the nght 
m February, reveahng a battle scarred kidney 
without dilatation but with much thickenmg of 
the pelvis and ureter Follow mg nephrostomy^ 
his condition improved very much Two months 
later he had relapse of the mfection m the left 
kidney This, mterestmgly enough, entirely 
mterrupted the function on that side and for 
nearly 2 weeks the nght nephrostomy earned on 
total function Then the mfection on the left 
qmeted and the function of that kidney returned 
with rapid subsidence of the unnary^ output on 
the nephrostomized kidney It is our mtenUon 
to operate on the left kidney m view of the 
apparently marked improvement of the condition 
of the right This case throws mterestmg hght 
on the behavior of a kidney' durmg acute mfec- 
tion Another case was of a somewhat similar 
type wnth prolonged mfection of the unnary 
tract, extensive mjury' to the bladder and 
ureters with recurrent attacks of renal infection 
on both sides which had resulted m very grave 
mjurv so that there was marked elevation of 
blood urea and a phenolsulphonephthalem excre- 
tion of 20 per cent m 2 hours Pyelogram of the 
kidneys showed moderate bilateral infected 
hydronephrosis Bilateral nephrostomy was done 
m two stages and the paUent left the hospital a 
month after the second operation with marked 
improvement of renal funcuon and m good con- 
dition The remammg case m this group was an 
obscure one with probable renal tuberculosis on 
one side and obstrucUon of the ureter on the 
opposite side Nephrostomy was done as an 
emergency measure for threatened anuna with 
blood urea of 132 and creatmine of 4 milligrams 
in each 100 cubic centimeters JIarked improve- 
ment occurred after operaUon and the patient 
w ent home with a satislactorily draimng nephros- 
tomy He died 4 months later, probably of 
tuberculosis These cases are mtroduced simply 
to indicate a possible field for the use of 
nephrostomy in the treatment of certain cases of 
advanced renal infection 
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Ca otna oj 0 e Ucdder The 4 remauung 
cases w ere of patients with e^lensn e carcinoma of 
the bladder producing ureteral obslructioa 
Nephrostomy \ as done as a temporari measuie 
to prolong comfortable existence but v.uhouta]\> 
eApeclalioD of prolonged benefit on account of 
the extensive involvement of the hladd r The 
results eemed to have justified the operation 

Mo lal ty In this group the mortality should 
be credited to the operation m 3 cases Tv.o 
{latients had extensive bilateral infected h)dro 
nephrosis apparently due to abnormality of the 
ner\e supply The condition of these was 
do perate and the patients died really of the 
d sease and not of the operation One ol the 
patients had extensive carcinoma of the bladder 
inv hich nephrostomy was done as a late measure 
Our e perience in regard to mortality is nmlar to 
that of all other observers namely that the 
operation itself is relatively safe but as it is fre 
quently done for serious or desperate condiuors 
It will be associated with the mortality properly 
to be expected to these situations 

Bleeding Bleeding did not occur following 
operation 

/ fiction We have had no instance of fulou 
natmg renal infection although this will doubtless 
occu m an occasional case ui i hich any opera 
tion IS done in olvuig the renal parendyma u 
the frcsetice of existing infection The effect of 
the operation on pre existing infection has 
during this brief period been satisfactory There 
has egularly been prompt imp ovemeot of 
infection alcho gh it is of course as yet too ea ly 
to evpress any op nion as to the ultimate effect 

Cal ul ts We feel particularly interested in 
the patients w th bilateral extensive calculous 
disease since it seems possible that prolonged 
d aina^e of the kidney by this method may 
prcscvcvamng e aUunction and may influence 
the rapidity and extent of stone formation On 
this point It is highly de irable that prolonged 
observat on should be made 

TECIlMQUE 

In the earl er days the operation consisted of a 
considerable nephrotomy along the convex border 
vilh the <1 ision ol much tissue to enable the 
drainage tube to be acc ately placed n the 
pelvis This method has b en practically wholly 
abandoned and has been epla ed first by the 
method oi Manon vh ch 1 trod ecs a dilato 
through the cortex of the kidney through hich 
the tube u passed (Fig 7) v as de el ped 

the method of opening the renal pci is a^ 
passing a curved instrument out through the 


cortex at the desired point by means of which the 
draiaage tube is drawn down into the pe^^$ and 
placed accurately in position Papin in 1917 
advTsed the method of Afanon for temporarv 
repbio tomy and the method of tnlroduon ao 
instrument mto the renal pelvis for permanent 
nephrostomy He at that time advised the use of 
a wmged catheter which was important in over 
coming the very considerable danger that the 
tv.be would become displaced work gr dually 
out into the substarce of the kidnev and finally 
fail to dram the kidney at all (Fig S) One of the 
common and annoying compilations of nepbros 
tomy IS this displacement of the tube There is no 
structure oi the kidney to which a tube can be 
safely and satisfactonly attadied but the use of 
a V inged catheter seems to overcome lb s obyec 
UoQ and maintain the tube in accurate position 
until such time as the drainage tract has become 
satisfactorily established 
The technique which vc are s ggesiuig is p t 
forward as an unprovement on this latter method 
A\e have encountered a large number and pc 
haf» a fair propoition oi the cases in v hich the 
mi^ilualion of the kidney sufliaeat to alb v a 
curved instrument to be readilv' introduced 1 to 
the pel 1$ and passed out through the desi ed 
point on the cortex is either impost ble on 
account of the fixity of the kidnev or inv 1 e» an 
amount of preparatory J ssection vh ch unneces* 
sanly prolongs and complicates the operati 
In not a fe V of these cases particularly those m 
vhicb a bilate 3I simultaneous nephrostomy 1 

indicated the element of tune is of importance a d 

t has seemed to us that 3 method hich c uld be 
employed ithout e tensive mobil alion of the 
kidney was desirable Ihere s also a 
number oi these casts iQ v bich the e is no ilaU 
Uon of the renal pel ^s n hich it may in fact be 
entirely ultra enal and in hich the ntroducti n 
of an instrument as illustrated by Pap a has m 
our hands been difficult 
The method vhich v e su gest is as J Up i 
The kidney havuig been exposed and mobiJueU 
to an extent to g e access to the uppe part ot 
the ureter and the renal pelvis a small pc ng 
is made m the pelvis although m the ca« « |hc 
mlrarenal pci is it may actually 
urcte \ uterine sound ith a si ghtly * 

up bent in U shape is mtiod ced i to 

of^mng uid passal 0 t th gh th. coMxJl the 
pS»t il«tcd (F 5 9) Th . P0.nt sh»JJ ‘ 
Ihinl be ptod so as to drain the l«» r » " 

the most Oicienl method o/drnini 

hot It h uld also he p need m "hd"™ 
comei bo der oi the kidney m such a »n) thnl 
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the drainage tube will lead straight from the 
wound and not be exposed to angulation as the 
kidney falls back into its normal position This 
point can be readily ascertained by seeing where 
the kidney will most comfortably he, and the 
sound, which has been introduced into the pelvis, 
is pushed out through the cortex at that point 
A piece of stout sdk is then attached to the 
bulbous Up, withdrawn through the kidney and 
out of the opemng m the pelvis and to &is is 
attached the wmged catheter (Fig 10) As a 
rule we use a wnnged catheter of no 22 to 24 
French The end of tins catheter should be 
trimmed off to a point TracUon on the suture 
then draws this catheter accurately along the 
hne created by the sound, and it fits so Ughtly m 
the renal parenchyma that bleedmg will be 
entirely controlled As a rule ve hate not 
thought it necessary and perhaps not wise to 
close the small opemng made m the renal pelvis 
but have allowed this to remam until it closes 
spontaneously, which will as a rule take place 
within a week This wmged catheter is not 
fastened to the kidney or to any porUon of the 
overlying Ussues and the kidney is thus allowed 
to decide for itself, so to speak, the pojiUon m 
which It prefers to he The dramage from these 
catheters has been emmently saUsfactory Ex- 
perience has led us to the opmion that they should 
be left in place for about 2 weeks at which tune a 
straight tube can be subsUtuted For this pur- 
pose we use a no 22 rectal tube which has an 
opemng m the end and m the side The removal 
of the catheter is facihtated by passmg through 
it a sUlette when tracUon on the catheter will 
smooth out the wmgs of the catheter so that it 
does not lacerate the renal tissues If the straight 
tube is immediately replaced and if care is taken 
to see that it penetrates for exactly the same 


distance, most satisfactory dramage can thus be 
obtained After the first change there has been 
no subsequent difficulty and after a few/ w'eeks 
the patient can as a rule have the tube changed 
by some member of the family 
This techmque seems to us to involve less 
injury to renal tissue than previous methods By 
drawung the tube outward through, an opening 
much smaller than its own dilator the ooaing 
from the renal parenchyma is entirely controlled 
We have seen httle if any bleeding follow mg the 
procedure and have as yet seen no immediate 
or fulmmating infection although it may be 
admitted that any laceration of the renal paren- 
chyma will under suitable conditions of previous 
mfection give nse to this dread complication 
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NUPERCAINE SPINAL ANESTHESIA 
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T he folio Mng IS a report of itc expereoce 
ttithlheustof thedrug nupercaJne (Ciba) 
in spinal anesthesia at the Alount Sina« 
HospitalinNevv’iorkCity This dju'» laownas 
percaine in Europe has been used fexteiisi\dy 
as a local anesthetic but this report t ill be con 
6ned to its use in sp nal anasthesia 

CU meal a>id phywal prapcrl « of nupe cat le 
Vupercaineisaqmnohnedenvative — alpha but>I 
oT> cinchoamicacid dieth>l ethylene diamitlchy 
drochjonde It occurs in the focm of oilorless 
crystals which are readily soluble in water Dis 
tilled \ ater and chemically pure sodium chi nde 
should be used /or preparing the solutions These 
olutions may be boiled repeatedfv \ ithout 
lecotnpo lUoa Very slight alkalinity decomposes 
the salt V th preapitation of the base Thus it is 
essential that so alkali come m contact vilb the 
solution Any alkaiinity demed from gJ scon 
tamers may be counteracted by adding $ nunims 
of dilute hydrochloric aad to each 1 ter of so 
lutioo The drug is manufactured m consen 
lent ampules of a cubic centimeters of t oo m 
a bulTered sodium chloride solution for use in 
pinal anasthe la 

Toiicily f nuP re le From imesugali ns on 
laboratory animals reported by Vblmioo I p 
schita and Laubendcr Gessner and Vauhe mer 
and more receotlv by liond and Bloom rt is 
evident that nupercame in certain concentrations 
IS a toxic drug The toaioCy vanes from t o to 
dve Pmes that of cocaine On the other hand 
when solutions of nupercame and cocaine arc m 
jecled subcutaneously mto dogs it would seem 
that the toxiaty of the t\ o substances is practi 
cally the same (Bond and Bloom) This mav be 
explained by the fact that the subcutaneous fatal 
do c of nupercame is appro imatcly e ght times 
the intraven us dose vbereas with cocaine the 
ratio of subcutaneous and intraven us toxicity 
IS ti o to one An absolute comparjs a of the 
relative safety of nupercame and other 1 cal 
ansstheUcs in man requires furthe cJimcaJ 
experience It should be noted that bei g a very 
powerful anxsiheuc agent ten times as anjs 
thetic as cocaine n percaine is effective in such 
high dilutions that toxiaty m pracucal use s 
reduced to a minimum Nupercame is rap dl 
eliminated or detoxicated by the body (Bond and 
Bloom) The tnechamsm of elimmat on of the 


drug has not been sufBaently invesU ited It is 
believed that the liver plays an mportanl part in 
Its detruction 

Tie folio mg deaths after njection of nuper 
came into the spinal canal are taken from the 
literature 
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m patients ith large abdominal tumors u a 
mistake pressure on the diaphragm being tram 
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amount of nuperca nc about g null; rams could 
not eaert a systemic action suffiaenUy great to 
cause death 
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minutes after the injection the patient ceased breathing 
before the operation had started 

REVIEW OF LITERATURE 

The first clinical report on the use of nuper- 
came was that of Christ He stated that good 
spinal anaesthesia was obtained with 4 cubic 
centimeters of i 1000 solution General tovic 
reactions were not observed 

De tVeerdt has employed nupercame for spinal an<£S 
thesias m 151 cases for all sorts of operations He noted 
that an$bthe=ia and paralysis of the legs occurred some 
minutes later than with other aiuEathetics There were 
often some sensitive zones, the cause ot which was probably 
due to improperly prepared solutions The patients looked 
better than when other anceathetics were used Vomiting 
occurred less frequently A sudden cardiac weakness 
occurred m some cases a few nunutes after the injection, 
but tbis was successfully combated by means of mtra~ 
venous mjections of caffeine He commented on the long 
duration of the anaesthesia, and was well satisfied with his 
results 

Eichhoff’s expenence with nupercame m various strength 
solutions for spinal anesthesia m g cases, was rather un 
satisfactory The experience of Floetcken and Afues with 
nupercame spmal anaesthesia was unsatisfactory In 3 
cases, 4 cubic centimeters of i 1000 solution produced a 
good low anesthesia, m 7 additional cases it was entirely 
inadequate, m 2 cases r cubic centimeter of i per cent 
solution was followed by set ere collapse m i case and 
insufficient anesthesia in the other 
Iwata employ ed nupercame in 20 abdormnal operations, 
4 to 3 cubic centimeters of r 1000 solution bemg used 
There was complete anaesthesia in 16 cases, m one mstance 
suffiaent for an operation lasting r hour, 46 imnutes In 
the 4 remainmg cases, there was a suspicion that the 
synnge was not alkah free In one of these cases inhalation 
amesthesia had to be used Twelve patients had no post- 
operative pam Headache was never observed, but some 
gastric discomfort and vomitmg occurred generally the day 
after operation 

Jastram reported his expenences with nupercame lor 
spmal anEsthesia m 12 cases The anresthesia lasted at 
least 3 hours He used o 75 to i cubic centimeter of i 
per cent solution 

W H Jones has employed nupercame for spmal anaes 
thesia m over 200 cases He usM the higher dilutions of 
the drug, the duration of the analgesia bemg proportional 
to the concentration of nupercame For operations 01 
about three fourths ot an hour, i 2000 was effective, for 
r hour or more, i 5000, for 2 hours and beyond, i 1000 
The maximum dosage was 18 milhgrams, although 7j4 
milhgrams was satisfactory for most laparotomies For 
anesthesia of the dorsal roots, the injection was made 
between the first and second lumbar vertebne, for anses- 
thesia of the sacral and coccygeal plexuses, between the 
first and third lumbar vertebra, and for blockmg of the 
cauda, between the fourth and fifth lumbar vertebra 
Only a few drops of cerebrospinal fluid were allowed to 
escape, and the solution was mjected directly The patient 
was then turned directly on his face for about 5 to 10 
mmutes or even longer if the operation was likely to be 
prolonged Jones did this because he found that many of 
the nupercame solutions used had a specific gravity less 
than that of the cerebrospmal flmd, and m the dorsal 
decubitus there is therefore a predommatmg anterior root 
block wuth little or no effect on the posterior roots Thus 
the entire abdormnal musculature may be paralyzed, and 


yet the anaesthesia be a poor one The patients were 
therefore placed m the v entral decubitus in order to soak 
the posterior roots and develop analgesia, and when 
patients were finally put m the dorsal position, paralysis 
of the antenor roots would naturally lollow and would 
outlast the analgesia if the time allow ance on the posterior 
roots had been too short Jones noted a tall m blood pres- 
sure due to vasomotor paralysis, but the fall was not 
nearly so great as with large doses of nov ocam or stovame 
The patient's color and appearance were usualiy excellent 
He claims that this relative non-toxiaty is not a property 
of the pharmacological action of nupercame, but is due to 
Its high dilution which makes sudden absorption mto the 
blood stream impossible Spontaneous vomitmg was 
rarely seen on the operating table for this reason There 
may develop some degree of respiratory embarrassment, 
due to a paralysis of the mtercostal nerv es owing to the 
predommatmg antenor root effect of the nupercame solu- 
tion Jones states that failures with nupercame mean 
faulty adimmstration In discussmg the after effects of 
the amesthesia, Jones states that the Usual spmal head- 
ache had followed m several cases, sometimes severe and 
lastmg several day s, but no more so than with solutions of 
novocain Several cases of severe vomitmg cccurred early 
in the senes, but this number has decreased The mcidence 
of headache and vomitmg had no direct relationship to the 
amount of nupercame mjected. In this report there had 
been no fatalities The report of a death m a later senes 
has been discussed prevuously 

The first report in the Amencan literature was that of 
Keyes and McLellan (14) They used nupercame lor spinal 
anaesthesia m 46 cases High dilutions of the drug were 
first used, but the dosage used m 2S cases was 2 cubic 
centimeters of i 200 solution (10 miUigrams) Xo mtoxi- 
cations or paralyses were observed There was one spmal 
headache The anesthesia was u.ed in 24 suprapubic 
bladder operations, 9 kidney operations, ii urethral and 
mtravesical operations, and m 2 patients m whom spmal 
anesthesia was used to control renal colic The anesthesia 
was perfect in 36 cases, and had to be supplemented m lo 
cases No alarmmg symptoms were observed during 
operation Vomitmg dunng tbe operation did not occur, 
and only 3 patients v omited thereatter The sysmlic blood 
pressure of zg patients fell an average ot iS pomts, that of 
ir others did not fall The maximum, fall was 70 points 
Ephedrme was used m all cases The duration of anaes- 
thesia vaned irom iK to la hours, the average bemg 7 to 
8 hours Nme patients did not complam 01 any post- 
operative pam, but aU open operations required sedativ m 
the following mght Accurate studies of blood pressure 
changes were made m 41 cases, and compared to procame 
(120 miUigrams) and spmocame (200 milhgrams) The 
av erage maximum fall m blood pressure alter procame w as 
31 millimeters, after spmocame 39 millimeters, and after 
nupercame 18 millimeters There was a rise m blood pres- 
sure above the ante-operative pressure m rr nupercame 
cases. 4 procame cases, and 3 spmocame cases The blood 
pressure began to return to normal as soon alter nuper- 
caine as it did after procame, and an mitml sharp drop m 
pressure after nupercame did not usually imply a luither 
drop of 30 to 50 millimeters as would be the case after 
procame No deaths were reported 
At a recent meetmg ot the Amencan Society for Regional 
A^thesia m February, 1931, McLellan (15) reported on 
further expenences watb nupercame He reported zie 
arufethesias m 139 patients Ihe highest anaesthesias were 
for kidney operations— 41 cases The remamder were for 
operations below the umbihcus Two thirds of the patients 
J ^^rs of age — the youngest 16 and the oldest 
bo ihe dosage used was 10 miUigrams, 2 cubic renti- 
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T he foUo\ mg js a report of the expeneace 
wjlh the use oi the drug nupercaine (Ciba) 
m spinal anxsthesia at the hlount ^in-»i 
Hospital in New 'iork Cit^ Tiisdni^ koowaas 
peicaine la Europe has been used ettensi\dy 
as a local anasthelic but tins report will be con 
fined to lU use m pinal ansi&tbesia, 

Cnc nical atid physical propc tici J nup catu 
NopercaineisaqumoUneden atise — alpha but)! 
oxy anchonxmcaaddietfajl ethjIeDe-diamideb> 
drochloride It occurs in the form of colorless 
crystals ^hich are readily soluble m ^\ater Dis- 
tilled water and clienucall> pure sodium chlonde 
should be used for prepanng the solutions These 
solutions may be ^Ued rcpcatedls without 
decomposition \ erysbghtalkahmty decomposes 
the salt with preupitation of the base Thus it «s 
essential that no alkali come in contact nith the 
solution Any alkalinity deni ed from glass con 
tamers ma> m counteracted b> adding 5 "'imms 
of dilpte hydiochloric acid to each \itet of so* 
luCion The drug is manufactured in conicn 
lent ampules of 2 cub c centimeters of 1 200 m 
a builered sodium chloride solution for use 10 
spina! anxsthesia 

Toxitity oj nupe cat le Fromioie cigauonsoA 
laboratory animals reported by Uhlnuno Lip* 
schiU and Laubender Gessner and Nauhemer 
and more recent!) by Bond and Bloom it is 
evi^nt that nupercame in certain coocentiatioos 
IS a toxic drug The toxicii) x-anes from two to 
ti%e times that of cocaine On the other hand 
hen soluPons oi nupercame and cocaine a e m 
jected subcutaneously into do^s it would seem 
that the toxiaiv of Ac t ^o substances is pracli 
cally the ame (Bond and Bloom! This may be 
explained h) Ae fact that Ae subcutaneous f tal 
dose of nupercame is appro unately eight tunes 
Ae intra%enous dose whereas iih cocaine Ac 
ratio of subcutaneous and lntI3^ecous tosaty 
IS two to one An nb-olule comparison of Ae 
relaU^e safety of nupercame and oAer local 
anxsAetics m man requires furAe cluuca] 
experience It should be noted Aat bemgaxery 
powerful anssAetic agent ten times as anxs 
Aetic as cocaine nupercame s effecU e m such 
high diluUons Aat tone ty m practical use is 
reduced to a nurnnmm. Nupercame is rapdly 
dimmated i deloncated b> Ae body (Bond 
Bloom) The mechaiusm of liitunauo of Ae 


drug has not been sutSaently lu e Ugated. U 
bdiesed Aat Ae liter pUysanimpcirtanlpartm 
tts destruction 

The foUowin deaAs after miectioa of nuper 
came lato Ae spinal canal are taken from tie 
bterature 
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Jones IS of Ae opmion that Ae entral position 
ui patients wiA lar e abdoouaai turn rs u a 
oustake pressure on Ae diapi army bein tnt»- 
uutted to the heart. He feels Aat Ae small 
amount of nupercame about q null -wani> could 
bot cxcil a system c action suffiatnlly g at to 
cause dMti 
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TECHNIQUE 

In most cases, the mdmdual surgeon acted as 
his own spinal aniesthetist, the patient being 
carefully observed throughout the course of the 
operation by a regular nurse staff amesthetist 
Dosage of drug In nearly all cases, the dose of 
nupercaine was 10 milhgrams — 2 cubic centi- 
meters of r 200 solution In 3 cases, the dose was 
7K milhgrams, and in i case, 5 imlhgrams 
Posihoii of the patient The lumbar puncture 
was done with the patient either in the sitting or 
in the lateral position Immediately after the 
injection, the patient was placed in slight Tren- 
delenburg position 

Preliminary medication IMorphine and atropme 
were admimstered prior to the procedure m 
nearly all cases, and codeme and atropine in a 
few Ephednne was given m loi cases The 
usual dose of ephednne was 50 milligrams 
leroel of injection The level of injection was 
specifically noted in 60 cases In 14 of these, the 
injection was admimstered above the second 
lumbar vertebra and in 46 below that site 
Blood pressure changes Accurate blood pressure 
determinations were recorded in 84 cases In 66 
cases there was a fall in blood pressure of from 
10 to 150 millimeters of mercury This fall 
occurred in most cases within 15 minutes follow- 
ing the injection of the amesthetic Marked drops 
in blood pressure (50 millimeters or more) were 
noted m 26 cases In nearly all cases in which a 
fall m blood pressure was observed, ephednne 
had been used prior to mduction In 16 cases 
there was a rise in blood pressure which was 
maintained above the ante-operative blood pres- 
sure throughout the course of the operation The 
rise m most cases was within the first 10 minutes 
Ephednne was used m all these cases In 2 cases 
there was no change in the blood pressure 
We were particularly interested m the blood 
pressure changes m patients with h>’pertension 
(systolic blood pressure above 150 millimeters) 
and hypotension (systohc blood pressure below 
100 millimeters) Of the 10 patients with hyper- 
tension, 9 had tails in blood pressure of from 50 
to 150 millimeters of mercury All of the 4 
patients with hypotension had a nse in blood 
pressure of from 20 to 40 milhmeters of mercury 
From this and other studies we are loath to use 
spinal amesthesia in patients with marked hyper- 
tension Marked drops in blood pressure in these 
patients are often accompanied by severe cbnical 
mamfestations On the other hand, we do not 
feel that hvpotension, in itself, is ever a contra- 
indication to spinal anesthesia 
No relation could be determined between the 


changes m blood pressure and the level of the 
mjection Striking falls in blood pressure were 
observed as frequently in injections below' the 
second lumbar vertebra as in those injected above 
that level 

Adequacy of anceslhesia The ansesthesia was 
considered adequate throughout the operation in 
no cases (91 6 per cent) No supplementary 
aniEsthesia was used in this group The duration 
of operation of these no cases was as follows 
5S cases were under i hour, 37 cases were between 
I and 2 hours, 15 cases were between 2 and 3 
hours The longest operation w'as of 3 hours’ 
duration The actual duration of amesthesia 
beyond the operative time was only rarely noted 
We have records of ansesthesia lasting 4 and 6 
hours 

The spinal anaesthesia had to be supplemented 
in 4 cases (3 3 per cent) — r in the first hour, and 
3 in the second hour 

The amesthesia was enbrely unsatisiactorj' in 
6 cases (5 per cent) In 3 of these, we know that 
the techmque of injection was faulty 

These figures compare very favorably with 
statistics w e have recently compiled in an analysis 
of 497 instances of spinal anaesthesia in wMch 
neocaine was used as the spmal anaesthetic agent 
In tliat series, in 63 6 per cent the anaesthesia 
was adequate, in 32 8 per cent it had to be 
supplemented, and m i 6 per cent it was un- 
satisfactory 

There were 17 patients who complamed of 
varymg degrees of discomfort, not severe enough 
to reqmre a supplementary anaesthesia, but in 
whom the muscular relaxation w as good In these 
cases there was a predominatmg antenor root 
block with bttle effect on the postenor roots 
Jones tries to avoid this by turmng his patients 
directly on the face for about 5 or 10 minutes 
before they are placed m the dorsal posiUon 
This IS particularly necessary, he clauns, where 
nupercaine solupons of a specific gravity less 
than that of the cerebrospinal flmd are used 

U ntoward reactions Untoward reacpons on the 
operaPng table were noted as follows vomiPng 
m 4 cases, respiratory failure (wnth recovery) m i 
case, signs and symptoms of shock, in 10 cases 
■ks noted elsewhere (r), the latter occurred for 
the most part, in patients in advanced years who 
show'ed evidences ot arteriosclerosis and myo- 
cardial disease, or in those cases of cachexia or 
intoxicaPon from some debilitapng disease 

General condition of the patient before operation 
•k large varietv of medical complicaPons was 
lound m the group of patients under considera- 
tion The most outstanding are shown in Table I 
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rebponsive. Sedatives were of no avaiL After 2 hours of 
struggling, he quieted down His temperature at this tune 
was 109 4 degrees He was now stuporous with very rapid 
re=pirations The pulse was rapid but of good quahty 
Contmuous spongmgs brought his temperature down to 
io6 degrees About 7 hours after the onset of his seizure, 
the quahty of the pulse became poor The temperature at 
this time was 107 2 degrees He received stimulation but 
died 2 hours later, about 14 hours after operation 

Postmortem erammation showed hsmorrhagic bron- 
chopneumoma of all lobes of the lungs, acute conges- 
tion of all the viscera, a persistent thymus, subendo- 
cardial hsmorrhages, chrome valvular disease of the 
mitral valve, rheumatic endocardial lesion of the left 
auricle Gross examination of the bram showed no abnor- 
malities Microscopic sections of the cortex showed thick- 
emng with infiltration of the memnges with leucocytic 
elements, chiefly polymorphonuclears Sections of the 
hypothalamus showed a similar exudate with some evi- 
dence of early organization The adjacent parenchyma 
shoned perivascular infiltration with mononuclear and 
polynuclear elements and also some extravasated blood. 
Diagnosis menmgo-encephahtis 


vanced years who showed evidences of arteno- 
sclerosis and myocardial disease, or m those cases 
of cacbaxia or intoxication from some debditatmg 
disease 

10 Signs of menmgeal irritation are more 
frequent with nupercame than with procaine 

1 1 Signs of cerebral irritation and thermal 
reactions are occasionally noted after operation 

12 There was a high incidence of postoper- 
ative pneumoma, S per cent 

13 One fatahty is reported m which the spmal 
anaesthesia was a contributory cause of death 

CONCLUSIOX 

Nupercame is a good anaesthetic agent for 
spmal anasthesia, and is espeaally indicated in 
operations of long duration 
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5 Tiermal reactions were noted in 6 cases. 
The KUcl m^amsm of these reacbons is difficult 
, to e pla n la I case to be described tie hyper 
I py«acia was extreme reaching 1094 degieX* 
t oscular compltcai ons In a previous paper H 
\ e^ted that after a spinal anaestbesia pate ts 
^ ttith liyperteDsioa may develop suppress on of 
I unne as a result of marked drops m blood pressure 
t when not overcome The following is a bref 
' report of a case presenting another com^catio 
; secondary himonhage attnbutable to a marled 
fall in blood pressure 

A m n 6i J ars f g tb t sd be ty 
and mpbysem was dmitt d t th h p ul ti : rre, 
tied w cun tscialhrtu Op U «»{ 

/ med (ted p aiae pmil i th a. TTi ore 
p t e blood p ssur as 146-80 Th unm diaU i&p 
« pr u w to great th t t Id not be re ded. 
Aft that t setoth h h tl el /Sofia Tl pe 
t e fi Id was bloodless t singl ssel being bg tei 

Sah I site p t th W dp r oyo t 

«hi h time ih dr ssuigs w blood Uui d U d 1 ped 
pubn ty (ed m am died the secc d day liut 
op 1 At p tm t m h utom t th e u 
til (h scrotum and th ngbt dank was ( uod d ta 
tinl g t d b aneh ! th m n r tp g ine tlery la 
additi th was cut p nil t b ochilu pulmo- 
itaiy ced ma d 1 lectasis 


Compltcaltons The follow tng are complicat ons 
which we feel are in some degree attributable to 
the spinal anasstbcsia 

X Headache lasting from i to 5 days was 
noted m 19 cases (15 per cent) 

2 Signs of meningeal irritation m the form of 
rigidity of the neck and a positive Keriug sign 
were found occasionally--lhe former in u «ases 
and the latter m 6 cases 

\\ e have no accurate record of the number of 
cases in our former senes 0! neocaine spinal 
ansstf esias show mg these subject! e and objec 
tive sgns of meningeal irntation headache 
r gidity of the neck and Kemig sign but it is 
our impression tl at such manifestations were not 
as f equent with neocaine At a recent meeting 
of the American Society for Regional Ansslhesia 
in February 1931 McLeUan epo ted one head 
ache in 215 cases (o 4 per cent) while M We n 
stem lepoited 31 headaches m 43 cases ol spinal 
annstbcs a (72 per cent) Equally contradictory 
reports are found throughout the literature 

3 Peripheral nerve palsies we e noted m 2 
cases — in both cases being an nvolvement of the 
sixth abducent nerve 

4 In 5 cases there were sgns of cerebral 
rntation Some of these patients had varying 
degrees of d sorientation and mental exatab hty 
In I case whidi will be dtsaibed m dcUil below 
the patient had delinum and convulsions 


Pulmoiaryc mplicatiois In the paper referred 
to we ooteci a relauvely high inciaeoce of post 
operative pneumomos (4 2 per cent) In this 
senes there was a still higher inudence 10 cases 
(S per cent) Sp nal anx thesia does not prevent 
postoperative pulmonary complications After 
operations on the upper abdomen particulul) 
patie ts a e liable to these complications what 
ever the form of an* thesia 
1 ) alia The follow in is the report of a ca>e 
in wb ch the spinal anxsthesia was probably a 
contributory cause of death 
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with the common bile duct by fibrous connective 
tissue, or the common bile duct runs m a deep 
channel or through a tunnel made completely of 
pancreatic tissue In a study of 58 cases, \on 
Bunger found that in 55 the common bile duct 
passed through pancreatic tissue for a length of 
from o 8 to 4 5 centimeters and that a lajer of o 2 
to 2 centimeters of pancreatic tissue covered the 
common bile duct Tliese anatormc features make 
evident wh)- a carcmoma of the head of the 
pancreas or marked mflammation of the pancreas 
will produce progressively mcreasing obstruction 
of the pancreatic portion of the common bile duct 
It is a fair assumption, we believe, that if a 
patient is jaundiced and there is dilatation of the 
evtrahepatic passages and an mdurated irregular 
tumor IS palpable m the head of the pancreas, 
the lesion is probably carcinomatous On the 
other hand, the mcidence of pancreatitis as a 
possible cause of this obstruction forces the sur- 
geon to be guarded in prognosis The patient’s 
progress over a penod of time mdicates the t>pe 
of lesion which is producing the obstruction The 
risk of removal of a portion of pancreas for micro- 
scopic evammation at the time of operation on 
these deeply jaundiced patients, m our opinion, 
is not warranted 

SYirPTOMS 

Carcmoma of the head of the pancreas occurs m 
later hfe In this senes, only 2 patients with car- 
cmoma of the head of the pancreas w ere less than 
40 3 ears of age One of these was a man of 34 
years and the other a woman of 39 j ears In 8 
other cases m this senes of patients who were 
younger than 40 years, the obstruction was due 
to an inflammatory process m the head of the 
pancreas These obstructiv e lesions affected men 
twice as often as w omen 

Probably one of the most outstandmg pomts in 
the differential diagnosis ol tumors m the head 
of the pancreas has been the mfrequencj with 
which jaundice is assoaated with pam In 99 
of the 1 13 cases, the jaundice had painless onset 
This, however, must not be taken to be a cntenon 
of pancreatic obstruction of the common bde 
duct, in our evpenence the presence or absence 
of pam, with or without dulls and fever, has de- 
pended more on the degree of the obstruction 
and the amount ot infection in the bihar> passages 
than on the factors which produced the obstruc- 
tion, whether these factors were stones, strictures, 
or tumors of the head of the pancreas This is 
evceedingly important, for b> the same token 
that a patient with a stone m the common bde 
duct may have had painless jaundice, likewise a 


patient wnth pancreatic obstruction of the com- 
mon bde duct may have had bihary cohc either 
precedmg the onset of the jaundice, such as oc- 
curred m 14 of our cases, or non-cohc-hke pain, 
such as occurred m 58 cases before or after onset 
of jaundice 

In a study, made m 1919, bj ilussey, of ico 
cases of carcinoma ot the pancreas in which 
jaundice did not occur, pam was the predommat- 
mgs^miptom In cases of carcmoma of the head 
of the pancreas producmg jaundice, pam mav 
occur in the course of progress of the lesion The 
correlation of the various tj-pes ot pam wnth 
the observations at operation or at necropsv 
seemed to mdicate that cohc-hke pam was asso- 
aated wuth mvolvement of the ducts, that pam 
m the back v as assoaated with involvement ot 
the bod} and tad of the pancreas, and that pam 
m the left upper quadrant of the abdomen not 
infrequently occurred with diffuse, subacute 
pancreatitis 

Variations m the degree of jaundice, and the 
presence or absence of bde m the duodenal con- 
tent, have afforded fairly accurate methods of 
determmmg whether the jaundice was mtra- 
hepatic, or whether it was due to obstructmg 
lesions of the pancreatic portion ot the duct If a 
patient has painless jaundice and bde is obtamed 
m the duodenal content b} non-surgical duodenal 
drainage, by the L} on tube, the jaundice is most 
likely to be of mtrahepatic cause When ob- 
structmg lesions m the head 01 the pancreas pro- 
duce jaundice httle bde is obtamed m the duo- 
denal content Sundarly, vanaUons m the degree 
of jaundice, as well as vanations m the amount 01 
bde m the blood, as mdicated bv the van den 
Bergh test, have aided m differentiating the vari- 
ous t}’pe3 of bihar} obstruction 

All distended gall bladders are not palpable 
through the abdominal wall In a stud} b} W''eir 
and Partch of 275 cases m which operation was 
performed at The kIa}o Chmc for legions of the 
panaeas producmg obstructive jaundice, a pal- 
pable gall bladder was noted m approvimately 
60 per cent of the cases 

Rapid loss ot weight m cases ot carcinoma of 
the head ot the pancreas is a stnkmg teature In 
54 ot our cases the patients lost trom 15 to 65 
pounds (6 S to 29 5 kdograms) As might be 
evpected, gastro-mtestmal s}mptom3, djspepsia, 
anorewa, vanous t}q)es of mdigesUon, and in 
some cases vonntmg, particularly m cases in 
which the lesion is advanced and produces estra- 
gastnc or evtraduodenal obstruction, are not un- 
common It duodenal or gastnc obstruction 
occurs, and the condiUon ot the patient permits. 
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JAUNDICE CAUSED BY PANCPEATIC LESIONS 

WALTMAN ttALTERS 1/D 
D Vtji f Surg IT n U y a 


ERNEaT A 
FB S *tt I 

W E ha3 e distinguished three tj-pcs of jaun 
dice hasmolytic intrahcpatic and that 
due to obstruction of tbe cxUabqMUc 
bile ducu In the last group jaundice may be due 
toobstrucUngsWn s t.nttS3Ctite<> otioXviiDonol 
the head of the pane eas thich nuy be e iber 
malignant or lodaounatory In obstruction of 
the pancreatic portion of tne common bile duct 
anastomosis between the gall bladder or common 
bile duct on the one bard and ^e siomadi or 
duodenum 00 the other suffices to relietc the 
obstruction and to re establish the continuity of 
the biliary and intestinal tracts This operauve 
procedure is cncoura cd by the marked disunlion 
ol the ^all bladder and the bile passages d sudi 
cases 

W e are pteseniing a study of 113 cases in \ hich 
lesions of the pancreas bav e pr duced obstruction 
of the b le ducts sufficient to p oduce jaundice 
The patients were all operated on at The Ma>o 
Cl me choice) stenterostomy was perform d 
rdteeti pet cent of the patients who leco’.c cd 
from the ope ation lived lo ger than 5 years after 
operation Of these 3 pat ents are Ii m rj 
years i 9 years and 2 8 years Tbesuppstion 
IS that in the cases in this g oup m \ hich the 
patients 1 ved longer than 5 yea s the obstruct ng 
pancreatic lesion was inflamm to y Support g 
this are the micro copic observat ous in a group 
ol 25 cases in which tumors m the bead of the 
pancreas produced obstructive jaundice in 4 of 
these the pancieat c lesion was founl to be n 
dammatoiy and m the rema ning 21 malignant 
The indammatory type of bstruction has been 
f aHpd a part of a panbiiiary infect on by- Hartman 
The obstruct on may be localized m the head of 
the pancreas or in the -walls of the b liaty passages 


DEHJJE UD 

In a study of 1 02; cases 10 i h ch operation for 
disejise oi the bd ary tract was performed at The 
May 0 Chmc m 19 2 Hartman found that in 6e 
jaund ce was due to inilatnioatoiy les on» « th 
out biliary calculi The routes / infection lead 
mg to pancreatitis ui most lost^aces may be 
throu h the lymphatic channels from the gsll 
bladder of duodenum or infection may be 
hematogenous If the pancreatitis is mild and 
does not cause narked obstruction of the comno 
bile duct cholecystectomy and tenporaiy drain 
age the common bile duct usu^ly suffice to 
relieve the pancreatitis Schmieden instituted 
dra nage of Ihe common bile duct m 139 of 3 3 
cases He effected anastomos s of the bihaty and 
mtestinal tracts in 50 cases made incisions ^ the 
pancreatic capsule in 106 and mci ons of tbe 
glandular tissue m 27 He reported permanent 
recovery in 239 of these cases 

THE EELAtlO-^ OF niE COilMOV BICE DCCT 
TO IDE PASCSEAS 

W e shall not desenbe m detail the blood supply 
to the pancreas or its lymphatic structures ' e 
think emphasis should be placed on the p obable 
connect on between the lymphatic structures of 
the gall bladder and of the pane eas and on that 
betv een the d odenum and the pa creas Bartels 
stated that anastom sis can be deino strated 
bet een these c mmunicating lymphatics oy 
mjecuoo either of ne system or of the other 

The relauon of Use lower end of the common 
bile duct and the pancreas was accurately stud ea 
by Helly who stated that cither the lower and 0 
the common bile duct lies in a niche of pancica 
tis ue and that this niche is cha ged to a tim^ 
by the wail of the duodenum which is connec 
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that Harrowing or partial occlusion of the stoma 
of the anastomosis, such as occurred in the case 
he reported, was the determining factor 
Our expenence gives further confirmation to 
this statement In 3 of the cases in which 
necrops}'- was performed, cholangitis and forma- 
tion of abscesses had occurred In all 3 cases, 
cholecj stenterostomx had inadequatelv relieved 
the obstruction In 2 cases, the cjsbc duct was 
invaded and obstructed by the tumor, and m i 
case the tumor of the C3 stic duct with the com- 
mon bde duct was so low that the cj'stic duct was 
compressed and obstructed by the tumor at the 
head of the pancreas Besides, one of our cases 
illustrated very well that cholecystenterostomy 
without obstruction is well able to take care of 
an infection of the bihary tract One man had 
recurrence of jaundice, associated with chills and 
fever, 6 months after operation This man re- 
turned to the climc 6 years later, for treatment 
of chronic semmal vesicuhtis, he had not had any' 
gastro-intestmal trouble for many years 
The nsL of operation in these cases is dependent 
on the condition of the patient, particularly on 
the duration of jaundice The results of opera- 
tions performed on the gall bladder and bihary 
passages at The Mayo Chnic m 1929 were re- 
viewed by Judd and Walters, they found that m 
that year cholecy'stenterostomy had been per- 
formed in 10 cases for tumors m the head of the 
pancreas, without a death In 1930 a similar 
number was performed with i death and that 
from bronchopneumoma In this group, in more 
than half of the cases, jaundice was so deep at 
the time of operation that cholecystenterostomy 
w as performed m tw o stages 

NATURE OF PATHOLOGICAL LESIONS AT THE BEAD 
OF THE PANCREAS PRODUCING JAUNDICE 

Postmortem evanunations m 26 cases in which 
there were tumors m the head of the pancreas 
which had produced obstructive jaundice, have 
shown that in 21 of the cases, the lesion was 
malignant adenocarcmoma, scirrhous caranoma, 
or mucus-cell caranoma. Some of these 26 
patients were m such poor condition that opera- 
tion could not be performed In 5 cases the ob- 
struction was due to inflammatory lesions Of 
the 21 carcinomata, 14 ongmated from the head 
of the pancreas, 4 from the lower end of the 
common bile duct, and 3 from the ampulla 
Metastasis to the regional lymph nodes or to the 
liver was present in less than half of the cases 

Some cases m this senes called attention to the 
fact that distention of the bile ducts and of the 
gall bladder, accompamed by a marked degree ot 


biliary cirrhosis, may be tound after a very short 
penod of jaun^ce A possible explanation for 
this was seen m a case m which gastro-enteros- 
tomy was done for duodenal obstruction due to 
rar rinnma at the head of the pancreas Jaundice 
had not occurred in this case At operation 
marked distention of the gall bladder and bile 
ducts was noticed winch may' have existed for 
a considerable length of time Seventeen days 
after the operation, jaundice dev'eloped This 
was reheved by' cholecystenterostomy After 
recovery' trom the operation, the patient died of 
general carcinomatosis 
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we have not hesitated to perform gastro enter 
ostomy 

SURGICAt TREATMENT Of ODSTKDCUVE 

JAUNDICE DUE TO PANCEEATtC LESlOhS 
Much has been written before of the TaJue of 
cholec>stectomy and drainage of the Inbary 
passages if a mild degree of pancreaubs fm 
existed secondary to definite evidence of dtole 
cystitis The cases x bich we are studying and 
are presenting are those in ihich little if any 
evidence of infection is present m the nails of the 
gall biadder or the common ^le duct in vbich 
distention of all of the eiclrahepabc ducts is 
marked and in vhich evident thickening of the 
head of the pancreas seems to indicate the site of 
obstruction In the e cases cholecy stenterostomy 
has seemed indicated The benefits of operation 
in such cases have not only been tchtf of the 
jaundice and the troublesome itch ng of wh ch 
many of these patients complain so b tierly 
but It has been the means of enabling thorough 
and certain exploration of the biliary passages 
to eliminate the poss bihty of the pre cnce of 
removable obstruction such as stones 
The risk of cholecy stenterostomy { 3) has been 
due to t VO factors the tendency u> bleed as tf e 
result of severe jaundice and renal and hepatic 
msuffic ency subsequent to operation It has 
been our custom to prepare for operation all 
patients ich jaundice by a method vmch Walters 
described n zgst The patients recc e three 
da ly iQtra enous injections of 5 cub c cenu 
meters of a to per cent solution of calauio 
chlonde This may be d luted by adding 00 
cubic centimeters of physokgtc solution of 
sod ura chlonde They are also gi cn a d et high 
m ca bob) drates hich often is supplemented by 
ntravenous injection of glucose jo per cent m 
pbysiolog c solution of sodium cblonoe 

Whether the st mach or the duodenum is 
chosen as the site for anastomosis ith the dis 
tended gall bladder is dependent n the accessi 
bihty of the structures and the case of the r 
approximation v thout ten on One si ould not 
hes tate to perform anast m s of the gall 
bladder and the st mach n anv of these cases 
for apparently the presen f b ie n the st mach 
is not a source of permanent disc mfort 
The operation may be done in one stage r in 
teo stages the anastomoss may be made by 
suture or by use of a Murphy button Dec on 
as to hether the anastomosis should be d ne n 
one stage or hether ch Iccystostomy should be 
performed 12 or 14 days before the anastomoss 
depends largely on the pauents condiOon If 


jaundice 15 not too deep and the pabent s ge etaJ 
cnadition is satisfactory there is no reason why 
cholecystcnterostomy m one stage should not be 
earned out In do ng this operation m ne sU e 
enw roast be certain that the e is n bleediog 
from the edges of the anastomos s and in tiu> 
res^t the use of a haemostatic in erting stitch 
of the buttonhole locking type sen es adnurablj 
If the jaund ce is deep and the patient scond ti 
IS less satisfactory than is des rabie the jaund cc 
can be d m rushed by preliminary (holecystcs- 
tomj before the anastomosis is made This not 
only decreases the jaundice and ^e tende cy to 
blc^ but also lessens the chance of prec pitatini 
hepatic and renal insufficiency Walters Greene 
anil Fredr ckson ha e demonstrated that f Uow 
mg cbolecjstostomy for relief of obstruction of 
the pancreatic portion of the coiamon bile duct, a 
tremendous amount of fluid as well as of sodium 
chloride is discharged throu^ the bilury Part 
and IS lost from the body If this loss ts all «ed 
to continue in many xnsiances the pau nt ini] 
succumb from dehydraton toxaemia in a ootn 
parali ely short time For this reason the 
anast mosis betieen the gall bladder aod the 
stomach or duodenum should be mad approu 
mately on the t ellth ot fouileenlh day f tt w ae 
ch lecystostoroy to prevent the occurrence f 
this dehydration toxtemix 


RESULTS or GPESAIZOV 


Fifteen per cent of the patients m this senes 
have b ed more than 5 years sj per cent ha t 
lived Ion er than 3 years one patient is h ng 
and dl 13 years after operati n another d d rj 
years after operation from inlercuttcnt f 
and J d ed 8 and p > ears respecti ely folb ng 
operation T enty four of the i 5 patients c e 
abve at the time they were trac d In 5 ca ^ 
duodenal involvement or bslfucUoa occu red 
Four patients ganed consderable wcght alter 


operaUm} , 

The question has arisen a to whether cc le 
cyslcoterost ray "jtb the consequent Ios» 0 
phinctcnc action bet cn the 
^tro- nteslinai tracts m ghl not be ( U oy 
ascending nf cUon of the nlrabepatic 
passages Cxper mental ik by G te ^ 

Pormen and by Bea er ugge ts that . 
fccuon folio ungch teej stenterostomy pertono^ 

on aniratils u ually ccurs Ho e er 
e perjenct n man has n t ften rorr po 
th these observauon Aft r tudy « 

Ut xatu e Wangensteen stated that “f'Pj 
cal on f cholang us folio mg ch 
t my has but iiurequently b en obser a 
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reddened abrasion of the medial portion of the left labium 
nia)us The Wassermann reaction was negative -Vt opera- 
tion a partial gastrectom> mth gastrojejunoatomj was 
done The patient made an uneventful convalescence and 
was discharged July 18, 1928, improved The pathological 
exanunation of the tissue removed revealed an adenocar- 
cinoma of the stomach with metastases to the regional 
lymph nodes 

Atthepresent admission therewasnoev idence of gastro 
intestmal disturbance The physical examination, except 
for the vulva and extremities, was essentially negative 
No abdominal masses were felt The lower extreimties 
showed rather marked vancosities Exanunation of the 
external genitalia revealed a relaxed outlet from which 
there was no discharge In the midportion of the inner as 
pect of the left labium majus there was an irregular elhpti 
cal shaped area measurmg about 3 by 2 5 centimeters in 
dumeter Superficially this was clearly demarcated and 
slightly raised above the level of the surrounding skin 
Throughout, there w ere numerous small, shallow ulcerated 
areas which appeared moist To palpation the tumor was 
shghtly indurated It was not tender to pressure There 
were no palpable mguinal lymph nodes The laboratory 
findmgs were withm normal hniits \ chnical diagnosis of 
basal cell caremoma of the vnilva was made 

On November 4, 1930, usmg local ansesthesia, novocam 
infiltration, the tumor was excised and the resultmg wound 
approximated without difhculty No postoperative com 
phcations occurred and the patient was discharged Novem- 
ber S, 1930 At a follow-up exammation on January 7, 
1931, the wound was found to be well healed The patient 
was entirely reheved of her symptoms At a subsequent 
exammation done May r, 1931, there was found no evi- 
dence of recurrence The patients condition was satis- 
factory 

Pathologic stud) Gross The specimen consisted of an 
elhptical shaped piece of tissue which measured 3 by 2 5 by 
06 centimeters It was covered on the outer surface by 
epithehum, the borders of which were of a hght brown 
color The central portion, wluch was shghtly elevated, 
presented a hghter colored area measurmg about 2 centi- 
meters m Its greatest diameter In this portion ot the tis- 
sue there were several shallow ulcerated areas of varying 
size the largest of which measured i 5 centimeters and the 



Fig 2 Photomicrograph showing direct connection be 
tween me tumor cells and the rete pegs of the overlying 
‘=kiti Hematoxyhn eosm X220 



Fig I Photograph of surgical specimen showing tumor 
and surrounding skin Throughout the tumor surface the 
ulcerated areas are clearly shown. 

smallest o i centimeter m greatest diameters The edges 
of these ulcerated areas were shghtly elevated, turn, 
sharply detmed, and irregular m contour The bases were 
smooth, shallow , and pmk m appearance The inner sur- 
face of the specimen was covered by normal appealing 
fibrous and adipose tissue On section the tissue offered 
Uttle resistance The cut surface presented a gray appear- 
ance throughout which hghter gray areas were seen which 
extended downward a short distance trom the thickened 
epithehum and the ulcer beds, as irregular nodules and 
fingerhke projections The ulcerated areas appeared to 
involve only the epithehal surface 

Microscopic The matena! was fixed m a neutral solution 
of formaldehyde (4 per cent) Some of the preparations 
were stained with hematoxyhn eosm Others were stamed 
accordmg to ilallory 's technique for connectiv e tissue and 
McCallum s and Ziehl Neelson’s methods for bacteria 
The microscopic preparations showed one surface to be 
partially covered by stratified squamous epithehum. 
Throughout were seen several ulcerated areas hnuted by 



3 Photomicrograph showing the smaller peripheral 
cells and the larger central ceUs The hyalme-hke connec- 
Uve tissue unmediately surroundmg the tumor is not shown 
as vv eU as m the nucroscopic preparation A few small round 
cells axe seen m the surrounding connects, e tissue Hema 
toxylm eosm X335 
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BASAL CELL CiVRCiNOMA OF THE VULVA* 

LOUIE N CL \ 1 B 0 RN M D a. o HUBERT B HOLS 1 J.CER il D N w lUvz Co s'zci art 

B \SAL cell carcinoma may be defioed as a urme slio^^ed noth ng unusual The Uas^rminn 
special t>pe of epidermoid tumor which reaction was negati\e \ biopsy from one <jf the 
has its origin in the basal lay er of the epi nodules p esented on microscop c examinau a a 
de^s the sweater sebaceous glands or the hair typical peture of Vasal cell caron ma. Thena 
loiiicles It has a characteristic clinical course ticntfeceived radium treatment twice dunng the 
and structurally has a pccific gross and micro coutse^anonthwithnoapparentchanee othe 
scopic appearance S nee Krompechers mono gross pathological p ctu e She then ent to 
graph in igoy this tumor has been generally tecog anothw chmt and d ed 4 months later from c n 
njzed as a denmte pathological entity gesUve heart fa lure 

Typially basal cell carcinoma adopts as its \ Lei beb in 1927 described the case of a 68 
site of election the face It ocems ch cfly on tbe ycarold woman who foraboutayea hadhadan 
^eeks nose or outer or inner canthi of the eyes inteitae itching and pnckling sensaPon of the 
In a senes of 268 cases reported by Brodets 96 vulva She had bad no p enous treatment On 
per cent of the tumors were found above the claw examination both labia majora and minora 
cRs Schreiner Simp on ar d Mueller in a group sbo led some thickening nth areas of ulce ation 
of S9 patients repo led by them tated that about and leucopUlia The nguinal nodes e e en 
90 per cent of the lesions of their patients ap larged firni but not tenoer The Uassermana 
peacedon the face all notably above a Ime drawn reaction was nr ative A b opsy was dose and 
oft a level with the upper I p subsequently a vulvectomy v ith dissection of the 

In re ie\ in^ the literature concerrmg tumor inguinal nodes From the micro cop c studies a 
o/tbevulva one is immediately confronted v tb diagnoss of ba.al cell carcinoma was made The 
the loose viat of tenmnology w^ch makes lot not m uinal nMes showed no e idence of neoplastic 
a little confusion and misunderstanding Taus m asion Sevendaysfollowngthesecond pen 


s g referring to the exist ng confusion say a Uon (he patient died from bronchopneum oia 
good illustration of this is to be found in the \\e vi h to present a case of basal cell earn 
pecubur chronic infect ous enlargement of the noma of the vulva \ hich e have had the oppo 
vulva to bich the terms el phantiasis pseudo tuoity of studying For this pnv lege e eo 1 

elephantiasL esthomene rodent ulcer lupus thanks to Dr F W Roberts of Nev Haven Con 
granuloma andsyphilomaof the vulva bavebced ncctcut 

applied Rather numerous cases have been re , 

ported under the title of odenc ulcer of the vulva Tli p i t a bt m gde?! n r « 
ihich n cartful anal) SIS appear lobe ejt^dy “ “i. ' < . 

chronic inflammatotv le i to v ludi ineau i ighitryFibptaaiiv'Ji^ 

thoshaveail buted nous euological factors b ih IK l tbbysh h d rp d d 
le syphilis gono rhcca and tuberculosis The cr sewauo th l ^ r -tb 

cases repo ted as r dent ulcers by F Jess A. *’^^Vd I d u“o'as aU> 4 

Rieck O Ors m and L Machado and M Maffeit „ p rfi istiy dbldlihtl> F m yyearedJ t 
are apparently of this nature sul t f b b '* ***^ “^ , , f nS 

Vv E ha\ e b en able to bnd orAy vi»tatic*s la wwbU v Vaeax » o, i atei ^ ‘ ^ ^st 

which basal cell caran ma of the vul a has been i i . 

desenbed in the Iiteratu e In 19 6 N Temes * Uef Tb m tmailu t ry as sstnuall 
vary repo ted the case of a 51 year old voman Tb « p sebad cc d S 
who had had recurrent erysipelas and funmculo hi t r> f catdisis Tb p , t j 


._.hdg.d ■, £ 

Uef Tb ID traai hi I ry as 

til ID P S* bad CC dtlil fi rVf 

hitrj f catdisis Tb p 0 tbadbadlbr^ 


ss of the vulva At the t me f h s e anunation P rajaj _ 
she had multiple small nodules over the labia j, n' i g esptcu y 

maj ra the pre lous infecUon h vi g sob d d h p thist ry /pa t “lariat •'sj, b j 

None of these tumors was ul crated Therevas ijpt^ mpUmvot 

some oedema of the clitor s lab um m nora and ‘ b b m U. W ry Pl>J ■-f 

inner aspects of the thigh but no dence of tu ^ d oe t am dug us f ca “ 
morous inv oh ement m those reg ons Labo alory th 1 » t f i <naU 1 vUy 

studies including exainmaUon of the blood and ti f th g mtab t tb t tun 
r m lb D putaw lof Siuttiy V«l liu nslyScbocI f d N H» « C 


catdis as Tb p u tbadJ 

nu rnag t 3 ,/ 

U eo dun tbcbild ) 
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A NEW AIETHOD OF TREATING BREAST ABSCESSES 

JOHN E HOBBS, M D , Sx Loins, Missonsi 

From the Department of Obstetncs and Gjnecologj M ^hington Ln-veiatj School of Medicme the St. Loan, ilatemity Hc^piuf, 

and Barnes Hospital 


I N presenting this paper it is not my purpose 
to re\new the different methods of treating 
breast abscesses I wish to illustrate and 
describe briefly a method which has pro'ved to be 
verj satisfactory 

It 13 not necessary to enter mto a discussion as 
to the etiolog) and prophylaxis of breast ab- 
scesses Everyone is aware that prevention is 
important and practically aU cases of breast 
abscess can be prevented, but due to the lack of 
knowledge or neghgence of the attendmg physi- 
cian or more often the mother, breast abscesses 
still occur too frequently dunng the lactation 
period 

The same prmciples are mamtamed m treaUng 
breast abscesses as m treating suppuration else- 
where m the body, that is, mcision and adequate 
drainage, rest, proper ehmmation, and symp- 
tomatic treatment The optimum tune for m- 
cision occurs when defimte fluctuation appears 
Delay may mean extension and undermining of tis- 
sue with destruction of most of the lobules In order 
to estabhsh proper dramage by the usual method, 
It is necessary to make a large masion and often- 
times counter dramage is necessary If it were 
possible to estabhsh proper drainage with a small 
incision m the breast tissue, the ugly scamng 
could he avoided and normal breast tissue saved 
DeLee states, “In opemng abscesses some respect 
should be paid to the appearance of the breast ” 
Another important factor m treatmg breast 
abscesses is the question of dressmgs It one has 
to pack open an abscess cavity with rubber tissue, 
gauze, or whatever seems suitable to use, the pack 
has to be renew ed daily, causmg severe pam unless 
an anesthetic is used and one does not hke to 
anesthetize his patient for a change of dressmgs 
On the other hand if the patient is not narcotized 
one cannot pack the cavity thoroughlj' 

The thud pomt for consideration is a satis- 
factory support for the breast, that is, one which 
will lift the breast and give moderate compres- 
sion and mamtam that support from one dressmg 
until the next 

It seems logical, therefore, that it one can over- 
come or mmimize these three obstacles, one has 
made some progress m satistactonly treatmg 
breast abscesses The method about to be 
described aims to eliminate these difficulties, and 
expenence has verified its practicabihty 


Adequate dramage through a ver> small m- 
cision can be established as tollows Under 
mtrous oxide anssthesia, a stab woimd is made 
large enough to accommodate a rubber tube, 
mch m diameter The mcision should be made at 
the lower or outer margm of the ab scess and earned 
radially from the mpple, stajmg outside the 
areola m order not to cut any of the lactiferous 
ducts The finger is mserted mto the cavaty and 
all septa between the pus pockets broken down 
The rubber tube, ^ mch m diameter, is then m- 
serted mto the cavity and fixed to the skm with a 
sdk or catgut suture A Dakm’s tube is then m- 
serted through the rubber tubmg, or, if the cavat} 
is large enough, two Dakm’s tubes may be msert- 
ed (Fig i) The cavatj may be thoroughly washed 
out wnth hypochlonte ot sodium, a pamless 
procedure There can be no distention of the 
cavity with fimd for the large tube acts as a 
reflux Carrel and Dakm mtroduced hy'pochlonte 
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Basal cell camnomaof the \ul\a is exceed ngly 
rare but probafaU more frequent than the specific 
1 terature \ ould lead one to bche e In 190J 
Krompecher described a case of basal cell car 
c noma of the xag na occurring in a \ otnan past 
the menopause Basal ceil ca c noma in general 
occurs in patients past middle 1 fe In the 2 cases 
resiened and our 0171 case the ages i ere gj 6S 
andfigvears re peciivel> In the ca e described 
b> V Leigbeb as i eli as ours pruntus tas the 
predominant sjmptom In the case of N Ttmes 
ity the preceding conihljors \eie recumng at 
tacks of erjsipclas and furuncul<»is Chronic 
irntation probably s as significant an etiological 
factor ID this location as el eihere L ng coo 
tjnued imlalion accor ng to H DilincW al«o 
acts as an important etiological factor in the for 
mation of squamous cell carcin ma of the vul>3 
Pruritus IS the most common sjmptons n this 
condition as well as in basal cell aranoma 
N Temesviry inth treatment of bis ca c em 
plo>ed radium but as unabe t cianplete the 


course of treatment because tie pat entmoiedto 
another clinic hence he could not detenmne the 
xalue of this t>-pe of therapy A vuUectomy w th 
dis<ectJon 0/ the lagmaal nodes i as done on tie 
case described by V Leigheb There seems to be 
no just fication for such a rad cal procedu e This 
case died a i ee* later from br nch pneumon 3 
In our ca e a local excision was done and t date 
the patient has sho» n no ev dence of recurrmre 
CONCtOSIOVS 

1 Basal cell carcinoma of the -ulva ll ugh 
rare does occur 

2 The clinical coar<w and pathologicd picture 
arc comparable to basal cell carcin ma oc u g 
elsewhere and the treatment should be the same 
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and do not elevate the breast Adhesive strap- 
ping gives good support and compression if long 
and wide strips are used, but adhesive tape is 
painful to remove, and many skms are sensitive 
to It, and a marked local reaction is produced A 
sabslactory bmder can be made of gauze 16 
mches wide and 5 jards long, folded so that it is 
4 mches wide This can be rolled, wrapped in a 
cloth, autoclaved, and kept sterile With the 
gauze roll, the mammary gland can be lifted up- 
ward by carrying the bandage up over the op- 
posite shoulder (Fig 2), and fam pressure can be 
secured by carrymg the bandage around the chest 
wall (Fig 3) These bmders do not shp and m 
addition they serve as a protective dressmg 
When support is no longer needed and the dram- 
age IS scant, a small dressmg apphed w ith narrow 
strips of adhesive tape is substituted 

stnniARY 

1 The occurrence of breast abscesses can be 
prevented m great part by suitable prophy lactic 
measures, but due to neglect by the attending 
physician or mother, breast abscesses still occur 
frequently durmg the lactation period 

2 It IS important to establish proper drainage 
with minimum scarrmg of the breast This can 


be done by makmg a stab wound large enough to 
accommodate a rubber tube yi mch m diameter, 
which IS made secure by suturing to the skin 
Other drams and counter dramage will be un- 
necessary A Dakm tube is mserted through the 
dramage tube and the cavity is imgated with 
hypochlorite of sodium, which is a dismlectant, 
destroyer of necrotic matenal, stimulator ot 
granulation tissue, and a deodorant It does not 
harm healthy tissue 

3 Vasehne gauze is a dressmg which can be 
removed and apphed without pain to the patient 
It protects the skin from the imtatmg and 
macerating effect ot the discharge It is impera- 
tive that this or some other oily^ dressmg be used 
when the cavity is imgated with hyqiochlorite 
of sodium 

4 A gauze roll makes an excellent binder, tor 
It gives support, compression, and serves as a 
protective dressmg 
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Fig I Collecting blood from donor Xote manner of holding needle onto tube 
with middle finger Also note that fourth and fifth fingers rest on forearm of donor 
to stead) needle in \ ein 



pg 2 Pressure bulb must be released at pomt indicated to prevent air em 
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A MODIFICATION OF THE KIMPTON-BROW N METHOD OF 
WHOLE BLOOD TRANSFUSION 

L ROY BROOKS RS MD F\CS ShFraoc Cam sl a 
FniliDi,nwtfS lySnfJU MddSSooI 


T he pracocal \-afue of the following modinfa 
Uon of the Kimpton Brown method of whole 
blood transfusion warrants its pubhcalion 
Ipparalus Glass tubesof 300 cubic centimeters 
capacity special needles with obturators and a 
rubber pressure suction bulb constitute the ap 
paratus The Ups of the glass tubes arc similar 
to the Ups of the large Luer sj ringes The needles 
are Nos 14 and 16 for donor and recipient re 
specti\el> and are equipped with obturators 
which mechanically fill the hub and barrel of the 
needle simibr to obturato s of lumbar puncture 
needles (Fig i) 

jp eparation of apparatus W ith the cork stop 
per remo\ ed the tubes are thoroughly cleaned and 
dried A cubic inch of sobd paratHn is placed in 
each tube the co k inserted m the upper end and 
tied securel) by means of a string which pa ses 
over the cork and arou d the glass lube below 
the airv a> (F g 3) Several such tubes are 
prepared in this manner and are placed m the 
autocla eforsterilualion \\ ih gloved hands a d 
a sterile towel the tubes are gently rolled while 
the paraffin is still bquid a small amount of pa af 
fin be Dg allowed to escape through the up and 
to coat the entire inner surface of the tube The 
tubes are then placed with the uppe end do vn 
1 ard and the e e s paraffin is alowcd t ac 
cumulate and solidify ne t to the c k above th 
am a> This viUp event air scapingarou d the 
CO k V hen the blood is be n injected The t be 
s then rapped separalelj n tv o ster le tov els 
hich are held m place b) rubber bands and 
stored a ay until needed In rural d stnets the 
oven of a cooking stove maj be used stead of 
an autoclave It is ot neccssarj to stenl e the 
rubber bulbs 

The needles sh uld be sha penedo afineem > 
and 0 1 stone disc 4 ^ inch m d meter p 
pelled by a small ha d moto obtai able from 
a y hard are st e The hollo grou d effect 
imparted to the needle by these d sc ston s is of 
definite ad antage n ent g a The p oper 
length f the be el fa needle f intra e ous 
use IS on and one half tim the d ametcr f the 
eedle The needle sh uld be sha pcncl by the 
person bo intends to us tad ster 1 ed by 
hsol or by methods us ally used m stc ill mg 
sharp instruments and not by boil ng or by the 


autoclave as the latter vould interfere w th the 
needle s holding a sharp dge because of chani^ 
m the temper of the metal After stenlizat n 
the needles should be tho oughly dried vi ith ether 
and placed m separate test tubes with a pi dgel 
of cotton at the bottom which is saturated with 
hquid petrolagar Needles thus cared for \ ill not 
rust and can be prepared a d kept for se t 
any lime 

P ocedure A No 16 eedle is se ted into the 
ve n of the recipient and plugged w th the proper 
obturator which because it completely fills the 
hub and lumen of the needle p e cuts the I ss 
of b! ckI and equally important the formauon 
of a clot in the needle A No 4 needle a d a 
sucti n bulb are attached to a paraffi coat d 
tube(Fg ) This need] ith the t be attach d 
)$ nse ted point to ard heart in the eio at the 
cibo V of the donor \\ith a bl od pressure ap* 
paratus appb d as a tourniquet at an optimum 
p essure of 30 mill meters of mercury a d w th a 
vacuum creat d in tb lube by means of th 
s ction bulb 350 cubic c ntimeters of bio d 
collected 1 an average time of abo 1 60 seco d 
The t urniq et is released a d th paraffin t be 
IS d SCO nected f om th donor s ne die hich 
imm dialely plugged by the proper obtu atorand 
left in the vem of the donor 

The sucUo pressu e bulb is re ersed The 
par ffin tube is c nnected v th the needle in the 
rccipents e n a d the blood is jected as ap 
idlv orassl wly asdesi d More than one bulb 
mu t ^ at hand so that m case a a! e of 0 e 
fails t act another can be q ickly ubst t t d 
If the eedle m the patents vein houldhappc 
to get d slodged after the bl od ha been c 11 cte 
from the don r the blood sho Id be rei j«ted 
into the dono s vem until the e dl is rcplac 
into the pane ts vein Tie p e e bulb us 

be le edj slb foe the I st 5 c bu ah d s oj 

bl d t vj ted to p n I ' fder g ‘I \ 

\\ th a other paraffin oaled t be rs© cu 
cent meters mor blood collected f mtfiew 
andntodued tothre pent jh s ^a oe 
repeated if n cessary u ‘ ^ . wa 

bloSisi an f sed T u tubes of blood ha ebeeo 

Uke f mavei of on d norat oesttn 

If th pat ent is a infa t 0 has , 

Cl s a vem is e posed by a skin mcisio 
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SPREADING PERITONITIS 
COMPLICATING APPENDICITIS 

I N their Literal interpretation few terms 
used by the surgeon vary as much as do 
general or diffuse pentomtis These terms 
are used m an attempt to describe a process 
of unknoiTO extent which cannot be deter- 
mined accurately by physical examination or 
seen at operation The term “local” is defi- 
nite m Its meamng “General” or “diffuse” 
denotes the extension of the process to the 
entire pentoneum but “spreading” suggests 
an actively progressmg process 
Frequently the diagnosis of a spreadmg 
peritonitis is made before operation because 
of the presence of extreme ngidity of the ab- 
dommal muscles This ngidity is a reflex 
process nmmng by way of the mtercostal and 
lumbosacral nerves However, the temunals 
of these nerves are nutated only when the 
panetal pentoneum is involved The pento- 
neum covermg the postenor abdommal wall 
may be involved without producmg ngidity 
Many physicians emphasize the importance 
of distention as an aid m the diagnosis of 


spreadmg pentomtis but distention mvanably 
occurs late and is therefore of no value m 
making an early diagnosis Absence of pen- 
stalsis may be a significant factor in m akin g 
a diagnosis, but m the early stages of a spread- 
mg pentomtis there may be mtestmal con- 
traction as evidenced by gurghng m segments 
adjacent to the site of the infection Localized 
tenderness is an important early sign but fre- 
quently it IS mterpreted as the result of a le- 
sion m an organ when actually the process has 
spread to the pentoneum UTuIe ngidity and 
localized tenderness are the most important 
signs, m early pentomtis the former may be 
absent and the latter not marked if the ap- 
pendix IS abnormall> located and the infection 
IS spreadmg retrocsecally or toward the pelvis 

The diagnosis of a spreadmg pentomtis 
comphcatmg appendicitis is most frequently 
made at operation AVhen a long vertical m- 
cision IS made it is possible to determine the 
extent of pentoneal mvolvement but tVug 
method always mvolves danger to the patient 
Dudgeon and Sargent m 1905 used this m- 
cision Long vertical mcisions, however, are 
not always used m operatmg for appendicitis 
Of 3>095 patients operated upon m Philadel- 
phia m 1930, by 338 surgeons, the McBumey, 
transverse or obhque mcisions were used m 
37 8 per cent It is evident that the extent of 
pentomtis could not be detenmned by inspec- 
tion m these cases Furthermore, m some 
cases of spreadmg pentomtis but shght visible 
pathological changes are evident m the pen- 
toneum 

The diagnosis of pentomtis comphcatmg 
appendicitis is seldom made before the patient 
enters the hospital, for example of the 8,216 
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local ana:sthesia and ope ed b> a tangential in 
CIS on and a dulled needle inserted and tied i 
In newborn bab es or small children the internal 
saphenous \e\n over the internal mallcrdus is 
aiunys present and of ample size 

The author \ ithin the last iQ >cars has done 
o%er I 200 blood transfusions b> this method 
with but one failure In this instance an Italian 
dona husband of the patient fainted and blood 
could not be obtained from him by an> method 
after his \eins were exposed and incised In 
this seres there haxe been 7 react ons iccom 
panied by a haimoglobinuria 12 chills with mod 
erate fever and one immediate death in an infant 
due presumably to giving too much blood or an 
error in the laboratorj tests Both groupi g and 
cross agglutination tests are carefully perfor ned 
by the microscopic method before anj transfusion 
IS given The method has been adopted as a 
routine method by others m San Francisco and 
many of my fo mer house doctors ha e mastered 
the technique To succeed constsienU> one must 
use sharp needles and enter the \em v ilhout 
undue trauma and v ithout creating a haematoma 
requirements of any nee lie method 

ADVANTAGES 

The following ad antages are claimed for the 
method — 


1 11 a j j w hole blood is t anfused rapi lly be 
fore p ecoagulation cha ges occur thus pre ert 
irg many reactions 

2 The blood does not come in c tact ih 
any rough surface such as rubber tubing ih s 
the trauma to the blood is reduced to a minimum 

3 It IS a one man method th s eliminating the 
necessit> for t ained ones and the pos ible errors 
of untrained ones 

4 The patient and donor may be m d ffe ent 
rooms if de ir d for j s>cl ic effect 

5 The possibil t> of infecting the do or ir m 
the pat ent s overcome 

6 No saline or oth solution is required 

7 The necess ty of cutting do n poa the 
donor s veins is eliimnated and only very ra ely 
IS It necessary to do so on the rcc pi t In e 
donor the same ven has been used by me 8 
tunes and it is etiU good 

8 The method is rap d~an ad a tag 1 
hocked pane ts The pro tdu e requites from 

8 to s time 

9 A transfusior ma> be perf rmed m a home 
in a liosp tal room or a d or m th operating 
room without the nec ssity of scrubbing nes 
hands or wear g rubber gloves 
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surgery has the plan, of the multistage, or di- 
vided. operation, proved so valuable, and yet 
m no field has its utility been so widely de- 
bated, as m that dealing with treatment of 
diseases of the thyroid gland 
When the surgical treatment of goiter be- 
gan to receive special attention, as was the 
case about 20 years ago, hgation of the supe- 
nor thyroid artenes became an estabhshed 
and frequently utilized techmque In many 
chnics a majority of the patients with exoph- 
thalmic goiter received prehminary hgations, 
while certam surgeons refused to perform a 
thyroidectomy ivithout this preliminary step 
The operation was performed not so much as 
a means of reducing the techmcal difficulties 
of the major part of the treatment but rather 
as a test ot operabdity, and, especially, as a 
means of improvmg the patient’s general con- 
dition, thus reducmg the nsk incurred on the 
occasion of the subsequent thyroidectomy 
The hgated patient improved as a result of a 
definite physiological effect produced withm 
the gland itself not, as is sometimes the im- 
pression, merely as a result of the rest regi- 
men simultaneously prescnbed Possibly, hun- 
dreds of these imnor procedures were unnec- 
essarily performed, yet it must also be true 
that many patients were saved who, -without 
this prehrmnary step would have succumbed 
had they been subjected to a pnmary bilateral 
resection In the same era the plan of multi- 
stage partial lobectomy was extensively fol- 
lowed As our knowledge of thyroid physi- 
ology and pathology mcreased and as surgical 
techmque improved, especially after the m- 
troduction of iodine m the patient’s pre-opera- 
tive preparation, multistage operations were 
less frequently performed until they almost 
disappeared from our operatmg hsts It be- 
came the fashion to place oneself m the posi- 
tion of saying that one never hgated, while, 
although It was not so imiversaUy discarded. 


the di-vided thyroidectomy also lost much of 
Its former populanty, not because of any ap- 
parent lack of utility, but because, as if this 
im plied techmcal simphcity were convmcmg 
evidence of our surgical progress, it had be- 
come the surgical style not to resort to it 
Desirable as lack of complexity m any surgi- 
cal procedure may be, the definite value of 
these multistage operations, mcludmg supenor 
pole hgations, should not be lost sight of At 
present there seems to be a logical and fortu- 
nate swnng-back to the occasional use of these 
procedures, the desirabdity of which has re- 
cently been referred to by Clute, -who states 
that, as the percentage of operations per pa- 
tient mcreases, the mortahty percentage has 
decreased If a hundred primary thyroidec- 
tonues are performed by surgeon A, who never 
resorts to other procedures, with no deaths 
following, but his one hundred first patient 
dies, while surgeon B periorms one hundred 
and one thyroidectomies — a fewbemgm stages 
— and all his patients recover, the question of 
W'iuch operator had the better results and, it 
may be supposed, exercised the greater judg- 
ment, can hardly be open to debate The prob- 
lem IS the determmation ol what constitutes 
too much surgery m the mdividual case 
Although the use of iodine in the pre-opera- 
tive preparation of the patient has greatly 
lessened the need for thyroid arterial hgation, 
the simphaty of the procedure and the star- 
thng improvement it almost mvanably pro- 
duces, render it too valuable a procedure, 
especially m the treatment of the extremely 
poor nsk, to justify its present lack of im- 
populanty, the same bemg true of multistage 
thjrroidectomy The latter procedure, par- 
ticularly -with patients wnth long standmg 
nodular, toxic goiter associated with serious 
cardiac disease, emaaation and marked weight 
loss, IS of the utmost utihty, and while deaths 
today rarely follow operation performed upon 
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cases admitted to 28 hospitals m Philadelphia 
during 1928 1929 and 1930 the diagnosis of 
peritonitis was made in less than 10 per cent 
although peritonitis was a complication in 
40 I per cent of the cases 14 2 per cent of the 
patients admitted had a spreading and 25 8 
per cent a local pentomtis 
Every case of peritonitis recorded local 
on admission must ha\ e shown the symptoms 
and signs of a spreadmg process before ad 
mission These symptoms and signs were suf 
licient to make a diagnosis only of the appen 
dicitis and not of the peritonitis It is e\idcnt 
therefore that if proper management is to be 
instituted more attention must be paid to the 
reaction of the patient to the infection Physi 
cal signs are important but a careful history 
and an honest attempt to determine what 
nature 5 defensive mechanism is trying to ac 
complish IS more important 
Acute fulminating appendicitis developing 
within a few hours characterized by suppura 
tion and gangrene without perforation asso 
ciated with high temperature and pulse rate 
IS not the usual type of appendicitis but even 
m this type the ph> steal findings are usually 
those of a local process The indications for 
operation are definite A patient suffenng 
with this t>pe of infection however if given 
a laxative will in most instances suffer a per 
foration and the physical findings will vary 
with the location of the appendix if retro 
excal or pelvic the perforation may be grossly 
sealed the physical signs may be and fre 
quently are those of a localized process but 
the patient has actually a spreading peritonitis 
as evidenced by his reaction to the infection 
and if he is operated upon at this time before 
he has an opportunity to immunize himself 
against it he will probably die Of every 8 
patients 7 that were given laxaUves and sub 
sequently developed a spreading pentomtis 
died Of those that were admitted to the 


hospital without a history of havnng taLen a 
laxative dunng an acute attack i m 80 died 
of those that took one laxative i m 13 died 
and of those that took two or more laxatives 
I in 7 died 

To operate in the presence of a spreading 
pentomtis invites catastrophe The day has 
passed when an intelligent surgeon interferes 
with nature m the localization of a skin or 
subcutaneous infection by making inasions 
over lymph channels that are clearly dehne 
ated by their redness The surgeon todaj 
gives the patient an opportunity to immunize 
himself against the infection and then when 
temperature and pulse have subsided the 
lymphangitis has disappeared and the ab cess 
well walled off he makes a small opening in 
the center and inserts a dram The manage 
meat of general peritonitis is identical 
cannot see what takes place what we feel 1$ 
only a slight indication of the extent of the 
pathological process how the patient reacts 
tells us a great deal more 

John 0 Bower 


THE MULTISTAGE OPERATIOV IN 
T0\1C GOITER 

T he e er broadening field of surgical 
therapy the facility with which opera 
tions scarcely conceived a generation 
or two ago are now performed and the assur 
ance with which formidable procedures upon 
vital organs are undertaken with every pros 
pect of a successful outcome have led among 
other forms of technical improvement to the 
development and increasing use of multistage 
operauons These methods largely of rcc^t 

ongco are exemphfied by the procedures of a 

preliminary colostomy or ileocolostomy be 
fore resection of the colon of suprapu 
cy stostomy m certain cases of prostatic hype 
trophy and of graded operations on ‘he lujgs 
the oesophagus and the brain lo ^ 
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the thyroid the number which do occur can 
surely be decreased by more thorough study 
of the patient more careful pre-operative 
preparation and most important by ciercis 
mg greater surgical judgment m adapting the 
type and extent of the operation to the mdi 
vidual patient 

Every surgeon interested m goiter is aware 
that many patients whose conditions seem 
perilous frequently recover promptly from 
formidable operations and with but little re 
action while others who are apparently ex 
tremely safe risks occasionallj succumb fol 
lowmg the simplest of procedures The greater 
his experience the surer the surgeon becomes 
that he must ever be on the watch for the 
unexpected must circumv eat it if at all pos 
sible 

Death following primary thyroidectomy 
nearly alwajs occurs with the paueot who 
would not have succumbed had a divided 
operation been performed but what patients 
to select for the procedure is a di&calt prob 
lem the parallel of which is not to be found 
m the treatment of anj other surgical condi 
tion It is realized that all patients can not 
be subjected to such a routine but there are 
certain ones for whom the multistage opera 
tion is certainly mdicated 

That one surgeon ates a long sene<;of opera 
tions performed ui one stage with little or 


no mortality while the next who occasionally 
utilizes the more conservabve procedures al 
ludedto has a much higher death rate proves 
nothing neither does the fact that inaguen 
series the only patients who died were those 
operated upon in stages All the factors roust 
be tabulated before an accurate comparative 
appraisal of end results can be made and con 
elusions drawn a principle which applies to 
all statistical analysis 
Pre-operatively admimstered Lu ols solu 
tion as helpful as it definitely is does sot 
necessarily assure a <:uccessful outcome fol 
lowing a primary thy roidectomy Prolonged 
mcorrect use of iodine has a real beann on 
the results a fact repeatedly emphasized 
quite recently by Goctsch who again stated 
that iodine should be employed solely in the 
preparation of the tone patient for operation 
If any lesson is to be learned from all this 
It IS that one should not be greatly influenced 
by what may prove but a temporary vogue 
to gtie up old and dependable fnends but 
should exercise certain ladividuahty based on 
one s own experience provided of course it 
has been sufficaently exten ive and this ap- 
plies particularly to the surgical treatment of 
toxic goiter where judgment of an espeCialljr 
high degree is demanded in properly fitting the 
operation to the individual patient- 

HARom L Foss 
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SAMUEL M D CLARK 

B y birth, inheritance, education, and lifelong residence m his native state, 
Samuel Marmaduke Dinwiddie Clark was a thorough Louisiaman He 
was bom at Devall, West Baton Rouge, on his father’s plantation, on 
July 28, 1875, and was approaching his fiftieth birthday when his career of great 
activity and usefulness was abmptly brought to a close by the fatal illness (dia- 
betes, cardiovascular disease), which ended Apnl 26, 1925 

Death came at a tune when the splendid promise of his early years was bemg 
fulfilled and he was reaping the reward of a life of bnlhant and constant serince 
to his people, to his profession, and to the institutions with which he was con- 
nected 

His father was Wilham LobdeU Clark, of Clarkland Plantation, Lomsiana, 
his mother, Mary Elizabeth Devall, of Smithfield Plantation, West Baton Rouge 
Pansh, Louisiana, and he inhented from each the quahties which were so dis- 
tmctive of his character and personahty Like the sons of most planters of the 
last generation, his early education was entrusted to pnvate tutors He was 
graduated from the Lomsiana State University m 1S95 with the degree of B Sc , 
after havmg been captain in the cadet corps durmg his semor year In the fall of 
the same year he entered the School of hledicme of Tulane Um\er5ity and served 
as undergraduate mterne at the Touro Infirmary m 1S97 He was also an mteme 
at the Chanty Hospital from 1S98 to 1900, and was graduated M D , Tulane, in 
1900 

In 1903, he was appointed assistant demonstrator of operative surgery under 
Professor Gessner in the hlilps Laboratory of the Tulane School ot Medicme In 
1904-1905 he was chief of dime for Professor Lewis at the Chanty Hospital, and 
m 1905 he was appomted lecturer and chmeal instructor in gynecology and ob- 
stetnes In the mtenm he was secretary ot the Orleans Parish Medical Soaety 
and of the Chanty Hospital Alumm Association of Lomsiana In 1907, he was 
elected assistant professor of gynecology m the School ol Medicme imder Pro- 
fessorLeivis On the retirement of Professor Lewis, m 1911, his chair w as di\aded 
Dr Clark succeeding him as full professor of g3mecology and chmeal obstetnes 
and Dr C J Miller, likewise, as professor of obstetnes and chmeal gynecology' 
From 1911 to 1925, fourteen years, Dr Clark served umnterruptedly as the effi- 
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of Louisiana and of the surrounding states are proof of the ment and weight 
attached by his colleagues to his discussions and of the appreciation in which he 
was held by the profession throughout the country 

While intensely interested m his work and giving his best thought and energy 
to the discharge of his duties, whether in the classroom, at the operating table, 
or at the bedside, he was capable of the fullest relaxation and enjoyment of the 
amenities of life when the tension of his immediate task was over Dr Clark’s 
popularity as a club man, wnth his students and in all social gathenngs, in and 
out of the profession, is easily accounted for by his many lovable traits and ge- 
nial charactenstics Physically endowed with a very attractive and approach- 
able personality, he possessed an unusual mbom capacity for captivating fnends 
and entwming himself m the affections, not only of his patients, of his students, 
and of his associates, but of aU the men and women with n hom he came m con- 
tact Of graceful manner and speech, he was delightful as a raconteur and always 
a charnung compamon on any occasion Though playful and wonderfully adapt- 
able to any environment into which he might be thrown, he was none the less 
very firm and determined in his opimons and convictions Though seeoungly 
docile, even shy and unobtrusive, he was thoroughly conscious of his nghts, and 
whenever these were trespassed, or he suspected that they were trifled with, he 
was sure to assert himselt in a way that left no room for cavil or doubt He was 
eiery inch a man, strong m his likes and dishkes While he had long schooled 
himself to control his emotions and reactions, he was qmte frank and always 
dependable in whichever direction he was led by his convictions It was the 
charm of his personality and the vinle quality so dominant in his composition 
which contributed largely to his popularity and to the tenacity and loyalty m 
which he held his fnendships 

In closing this very inadequate sketch of Dr Clark’s distinguished career, 
reference should be made to the memonal resolutions adopted by the Faculty ot 
the Medical School of Tulane University, which testity in feelmg terms to the 
distinction that he gave to his department during the twenty-two years that he 
served and taught in his Mma Mater, to the affection m which he was held by his 
pupils and tellow' workers, and to the great void caused in the school by his un- 
timely loss Rudolph Mltas 
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cient head of the department of gynecology Joined to his professorship m the 
medical school he taught and pracUccd at the Chanty Hospital as v7sitjnggjTie 
cologist of that institution and latw became a member of the staff oi Touro In 
firmarj m a similar capaaly contmutng m both of these positions to the time of 
his death 

In addition to his active and conspicuous membership m the Orleans Parish 
Louisiana State and American Medical Associations Dr Clark was a Fellow of 
the Southern Surgical Assoaation ^Vtce president 1915) of the American Oyne 
cological Society the Southern Medical Association and of the Vmencaa College 
of Surgeons In all of these he was a prominent figure partiapating mo t ac 
U\cly m all their proceedings and contributing valuable papers and discussions 
During the World War Dr Clark was appointed Major m the Medical Corps 
and the first chairman of the medical section of the Council of National Defense 
in Louisiana He w as among the first surgeons lo join the medical re trv i corps 
and was assigned by the Surgeon Gcncnal to the p cial and important duty of 
m^pccUng the base hospitals in the cantonments Selection for this delicate and 
difficult task was m recogmtion of his wise knowledge of operative surgery hi 
pital organization andearlytraimngasamiiitary cadet IVhcnbistoufofmspcc 
lion had been completed be was again detailed for speaal duty ov erseas with the 
expeditionary forces m France where he also rendered valuable service 

Di Clark found tune amid his large professional interests to participate in the 
soaal life of the metropolis He was a Mason a member of the Boston Club 
Audubon Golf Club New Orleans Club and Kappa Si ma and Phi Chi Fratcr 
mtics m all of which he was a prominent and highly esteemed member He was 
passionately devoted to the outdoor life and golf claimed his presence on the 
links whenever he could spate a moment to indulge in his favonle exerase 
In 1902 he married Miss Elivc Cockerham prominent in the social life of 
Natchitoches who sur ivcshim He is also survived by a sister Mrs WalLerB 
Spencer and a brother W L Clark both of Ne v Orleans 

Though not a voluminous writer Dr Clark contributed a number of very 
valuable and impre ive papers lo the medical press and to the Iraitsaciioiu of 
the societies of which he was a member He wrote on subjects that espeaally 
interested him and which attest to hi unusually clear and eminently practical 

jud ment his skill as an operator bis vigorous and progressive tendenaes and 

his broad learning in the literature of his profe sion His papers on Cesarean 
Section Treatment of Caranoma of the Uterus Pelvic Infections En 
dometnal Transplantations Surgical Treatment of \ isceroptosis Radium 
etc ate merely cited among many othc contnbutions to sho v his 1 ide and v ane 
interest m hiv specialty He as Mways a ready forceful pleasmg speaker m 
matters that interested him or that concerned hi provinc The frequent invita 
tions that he receiv ed to address the vanous pan h and district medical soaetie 
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Hon J S SmitL, professor of 
medjcal junsprudence This 
lias the &st faculty actually 
to give medical mstruction in 
the Pacific Northwest Dr H 
Carpenter was elected dean 
The first course of lectures 
was begun on Alarch 3, 1867, 
and at the Commencement of 
that year, W A Cusick,D M 
Jones, and J L Martin were 
graduated in Medicine The 
second term was begun No- 
\ ember 4, 1867, and continued 
20 weeks Attendance at two 
courses of lectures was re- 
quired for graduation The 
facihUes for medical instruc- 
tion in Salem were most mea- 
ger The entire eqmpment of 
the umversity, so called, con- 
sisted of one bmldmg, m which 
were lodged all departments, college, preparator\ , 
and now, medical There are references to a sepa- 
rate building for dissection, apparently a shed 
The climcal facilities may be judged from the fact 
that the populationof Salem at the time was about 
1,200, and all of Manon County, in w hich Salem is 
located, had 7,000 people However, as compared 
with many other medical schools, even m the 
older settlements of the East, the new department 
at Salem does not suffer too much It was estab- 
lished in the behet “that the interests of the 
country would be promoted ” 

While the facult> was appointed by the Board 
of Trustees of the umversity, the connection be- 
tween the two bodies appears to have been more 
m name than m fact Many misunderstandings 
arose, parti;, within the medical faculty itself, 
and partly from the inchnation of many of the 
faculty to govern itself without reference to the 
Board Within less than 2 years, a resolution was 
presented to the Board to disconunue the medical 
department The resolution was tabled and the 
department continued in operation Dissensions 
within the facultv continued, largelj over the 
professorship 01 surgery, which “became a bone 
of contention and required all the patience and 
management to prevent an open rupture ” 
The faculty reorgamzed, but there were several 
years of difficulty and disagreement The storv 
of these years is somewhat fragmentary, much ot 
the record having been lost 
In 1870, It was proposed to donate ground 
belonging to the university for a hospiti, but 
this plan w as not earned out Three \ ears later 


the Board appropnated funds 
to rent quarters for the depart- 
ment in the town Doctor 
Carpenter, who had been dean 
at vanous times, who continu- 
ously served as professor of 
surgery, and around whom 
many of the disagreements 
had ansen, resigned m 1S75 
Dr D Peyton was made dean 
for a time, and m 1876 twenty- 
three matriculants were regis- 
tered m the department Two 
years later, June 10, 1S78, the 
Board of Trustees ot the um- 
versity voted to move the 
department to Portland, 55 
miles away, where the mitial 
attempt had been made 13 
v’ears earher to establish it 
br O P S Plummer, of Port- 
land, was then made dean and 
a new taculty was appomted, although it mcluded 
some who had served at Salem Lastruction in 
Portland formally began on December 16, 1878, 
but the first faculty meetmg was held on June 18, 
1878 

The school was housed m rented quarters and 
dissectmg was done m some rooms above a hv^ery 
stable for many years, although efforts were made 
from time to time to obtam more smtable quar- 
ters It was not until 1887 that it moved into a 
building erected for purposes of medical instruc- 
tion, which for its day was well designed and 
eqmpped The funds for its erection, about 
twenty -five thousand dollars, w ere obtamed from 
the Methodists of the state It appears that 
perpetual scholarships were issued to contnbu- 
tors to the amount of five hundred dollars This 
method of secunng funds was used by other 
educational institutions dunng this penod m the 
development of the state 
The motives which led to remov al to Portland 
are not far to seek In addition to the dissensions 
of the faculty' at Salem, there remamed the ques- 
tion of population In 1878, Salem had about 
2,500 people while Portland had grown to 19,128, 
and so provided more abundant facihUes for in- 
struction Another tactor appears to have been 
the acUviUes of the Oregon State Medical Society , 
which was organized September i, 1S74 At its 
second meeting, the follow mg year, an active 
interest m medical education was manuested m 
the appomtment of a comnuttee on medical edu- 
caUon, with instructions to report annually on 
the general condition of medical education in the 



Horace Carpenter, M D 1 1826-1893) 
First dean of the Willamette Medical 
School 
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T he third medical school to be founded the Board should appoint the medical faculu 
west of St Louis appears to ba%e been that A faculty was elected and a temporan, office 
orgamzed in Salem Oregon on Febfuar> of the school opened la Portland bit difEoilUes 
15 1865 by the Board of Trustees of Willamette arose which resulted in temporary postpo ement 
Univers ty In point of continuous existence of the project The first faculty consisted of 
until It closed Its doors m 1013 It was the oldest R Glisjui MD professor f the theor> and 
from the time of first organiration although practice of medicine J A Chapman \fD 
Toland Medical College now the Unnersity of p ofessor of cinl and militarv surgerj A M 
California ^fedical School began actual instnic Loryea M D professor and demonstrator of 
tion someis hat earlier It may al 0 be noted that anatomy R B IVUson MD professorofphjs 
the medical department of the Utu ersity of the wlogy and irutitutes of medicine Hon \ C 
Pacific which later became Cooper Medical Col Cibbs professor 0/ medical junspnidence and 
le e and is cow continued as Stanford Uni er JudgeM P Dead/ emeritus professo ofmedicsl 
8ity Medical School was founded m iScS but juri prudence This faculty never gave lastnic 
discontinued in 2S64 to be later resumed The tion It is interesting to note that ac ement 
Oregon school was orgamred as the medical de* professor the Icadin lawyer u the State nos 
partment of MiUamette University It v as to included before the school began to fu ction 
be located at I ortland under the nameof Oregon In June 1S60 steps were taken to bnng the 
Med cal College department nto operati n Th s i as apparentlj 

Uillamctte University v as founded at Salem due in large part to the lafiuence of Or J H 
m 1S42 by Jason Lee the pioneer Methodist Wythe a physician preacher anded cat r ho 
Episcopal missionary to the 0 egon country Ice became pres dent of IVlIaraette Lmver ty in 
and his associates had come to Chnstianire and October iSfij S nee the medical depa tme t had 
teach the Indians but the deamauon of the failed to begin its work n Po tland t w s pro- 
North vest tribes by the g eat epidemics h cb p sed to locate it at Salem with the other depart 
swept 0 egon one hundred yea s ago and con mentsof the Un ve s ty After some nerouat < 
t nued for a number of years so that the naUve through comm ttees with the p e lo sly named 
population as greatly reduced led Lee to turn faculty the latter es gned the r po t ons and 
his attention to the educati n of the children of dscontin ed their relations to the Um ersity 
the increasing white population Hefoundedthe TheBoard oted on November 14 1S60 
0 egon Institute with the definite aim of af lish the medical department at ^alem fhe lol 

fording higher education to th vhite children of loving new faculty consist g of phyicas 
theOregoncou try Thename aslatercha ged esidrat in and nea Salem na lectea name)/ 
to WiUamette University Horace Carpenter M D professor of c™ 2“ 

101865 onlyfiycarsafte Oregonwasadm tied military surgery E R F ske MD P™lf ^ 
to statehood another significant step was taken pathol gy and practice of medione Jo&n n 
inthela nchingofamedicaJdcpa tment Gov wellMD profes or of ^stetr « and 
ernor \ C Cibbs and otb rs had taken the of v omen and ch idren J H 'vy me i 
imtial steps in 1864 bv^s ndn a commun cation p ofessor of phvs ology hygiene ana imc s w 
to the Boa d of Trustees of WiJlam tte Univer D Peyton ^ orcle sot 

sity asking them to o gam e a medical depart and therapeutics J U McAfee M D pre 

roent and to locate it at 1 ortland At the meet ng f chemistry and t icol gy ^ ^ J 

of the Board the follov n Februa^ fa ^le or f d smpti e a d surgeal m > 

action was taken Pro i on wa=p made by which W C Honme MD dem n t tor 01 

Sga 
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and into ■« bich it moved in 1 905 The department 
contmued to occupy this bmldmg until 1913, 
i\heu it lias discontinued bj merger vnth the 
Umversity ot Oregon Medical School, which in 
the meantime had outgrow n the older school The 
number of students m 1908-1909 was thirty-four, 
but increased to sixty m 1911-1912 WTien the 
school discontinued m 1913, there were two hun- 
dred thirteen alumni on its roll smce the first class 
of 1867 This alumm roll is an honorable one It 
includes many^ of the best knowm and best loved 
physicians ot Oregon and the Northwest 
After its return to Salem in 1895, the school 
made a vahant struggle for existence, but with 
the handicaps of very hrmted funds and scaraty 
of matenal in this smaller city, it was impossible 
to mamtam the standards set by the Councd on 
Medical Education The famous Flexner report 
of 1910 on “Medical Education m the Umted 
States” scored the Willamette Medical Depart- 
ment very severely, but m spite of this it contin- 
ued to attract increasmg numbers of students 
Dr W H Byrd, the dean during its last years at 
Salem, made every effort to build it up, but the 
task was too great to accomphsh with very 
limited finanaal resources After bnef negotia- 
tions the merger with the stronger medical school 
ot the State Umversity, to which reterence has 
already been made, was accomphshed on March 
23, 1913, under an agreement which protected 
the alumm of the older school 
In the light of present standards of medical 
education, die Willamette Medical Department, 
in common with very many of its contemporaries, 
had serious shortcomings During all of its 
history it suffered from handicaps of poor eqmp- 
ment, dissensions in its faculty, and difficulties of 
all sorts, in a thmly populated state, far remmed 



Building erected m igas tor W illamette Medical School 
at Salem, Oregon, after the school mo\ed back to Salem 

from centers of medical education It struggled 
on as long as was possible and gave of the best it 
had to the young men and women who were 
eager for medical trauung, but w ho did not find it 
possible, early m their course at least, to go to 
the larger medical centers of the East 
To the memory' or the school founded under 
pioneer conditions, we may not lay a wreath in 
honor of its havmg accomphshed the expectation 
of the Board of Trustees of Willamette Umt ersity 
who first launched the school in 1865, in the behef 
“that the mterests of the country would be 
promoted ” 
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state and on requirement? for 
gradual on etc Three j ears later 
a special committee h as appoin ted 
to attend the examinations of the 
medical department of Willamette 
Unixersit^ and the address of Dr 
L L Rowland president of the 
societ> in 1S78 had fonts topic 
Medical Education There 
was a considerable interest m the 
subject on all side 
Howexer a more immediate 
factor which led to moxnng the 
department was the organi at on 
in 1877 under the old nam of 
Oregon Medical College of a 
proposed school in Portland with several of 
the original faculty of 1865 on its list The 
Willamette faculty was invited to appoint a 
conmitiee to confer with a commute of the 
ne chool to devise a plan if possible \ hereby 
the interest of both institutions ma> be so bar 
mom cd as to lead to the continuation of a e 
medical college made capable of offering the most 
complete facilities of obtaining a tried cal educa 
ticn As a result ol the negouauons betveen 
the two committees the Willamette faculty m 



Educational requirements were 
not rigid but this was generally 
^ue of American medical schools. 
In 1877 the requirements forad 
mission provide that applicants 
must sati fy the dean of the aed 
ical faculty that be possessed the 
elements of a good English edu 
cation Previ us to Lh s Ume the 
requi emeats had been ill defined 
and the adoption of the abo e 
regulation resulted in a dimin 
isned attendance The course of 
lectures still continued 20 weeks 
and attendance at t 0 courses 
wasrequiced IJ11SS3 thswasin 
creased to attendance on three courses of lectures 
w th certain pecif cations as to sequence of sub- 
jects An attempt i as made m 18S4 to institute 
a preliminary course of i m nth before medical 
instruction vas begun. 

In 887 as the school was about ready to 
occupy the new building a serious chi m dev 1 
oped in the faculty The causes are someirhst 
obscure but appeared to invol e some changes m 
the staff As a result the enl re faculty esgned 
Dr £ P Fraser the dean howe er conti uedas 
acting dean A ne v faculty was app uited bv the 


June 1878 recommended to the Board of Trus ^ , ^ 

tecs of the university that the medical department Willamette Board which included many of the 
be transfe red to Portland on the abandonment mcnv ho bad res gned andsome ne names fom 
of the projected medical school there amo g p actitioners of Portland Se eral of the 

The \\ dlametle medical department was more outstanding members of the old faculty 
strengthened by the better fac lilies of the larger boveve were not included These t gether ith 
town and the establishment of a ri al school was oUie prominent physic ans of the city orgaaiMd 
forestalled In J ne 1879 the facility adopted a second medical chool -which thro h coaaec 
the articles of confede ation and the standard of tions w lh the pres dent of the Board of Regents 
the Assoc ation of American Medical Colleges of the State University v as taken u derthesgis 
and under date of August 3 1880 it is noted m of the latter school and called the University 0 

the faculty minutes that the sch ol had been Oreg n Medical School Ri airy vm bound to 
admitt d to membership m this associ tion result and for a time there w s much 

D E P Fraser V as elected dean in 880 and The faculty of the nev school controlled the wt 
m October 1884 plans for a medical school te hospital facU tics and the Unlaniette , 
build ng were dscussed The need of such a Depa Unent in spite of its nc v building 
building had been recognized fo sometime Ip itself n difficulties It continued to gi cim 
May 1884 the B 3rd of Trustees of the unive ton m Portland until 1^5 1 hen the ^ 


sitj had au^ nzed Its financial agent to dev tc IlosptalU last ho p tai con ertion as 0 
part of his time to s curing funds for the p o- The school found itself entirely s f 

posed buildig In 1886 construct! n V a beg n fachties The faculty applied to ^e 
and the buildin -which \ as a source of pmde to Trust es of W llamette Uni er ty . . 

the school V as oc up ed n 887 Itcntaneda Apparently noth ng could be don m 

d sse Ung room with a capac ty f twenty tables and the B ard v as un lUing to see tb ^ 

a refnge ating plant large enough to ca e for after s8 years of onunuous history > 

thirty bodie. and n audito um v tb a se U g 1^ qua ters f r it ag m at Sal^ 

Spacity of on hundred fifty people F its Salem s tea ^ 

^'pp I” 
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miscellaneous illustrations In other words, the 
n ork show a the various stages ot a disease in one and 
the same case and not the different stages of a dis- 
ease in different patients The various cases chosen 
very satisfactorily cover the whole subject of bone 
and joint diseases Sufficient clinical data accom- 
pames each roentgenogram \ valuable contnbu- 
tion which will prove useful to radiologists, ortho- 
pedists and general surgeons Jaues T Case 

T he radiophysiology and the phvsical bases are 
the same whether radiotherapy be deep or super- 
ficial The term deep therapj has come to be used in 
designating the technique, and especially the de- 
hvery, of a sufiicvent depth dose of high voltage X- 
radiation filtered through heai'y metals Employing 
a mimmum of algebraic formulse, the authors of 
Radiotherapies present the physical data necessary 
for radiotherapy Much space is devoted to radio- 
physiology The third section sets forth a rational 
method of irradiation based on the physical and 
radiophysiological data The final section is a chni- 
cal application of the foregoing The work is well 
written, fairly complete, readable, and verv helpful 

Jaues T Case 


A LTHOUGH written by ten authors Miawtferys 
Ti. has overcome some of the disadvantages of collec- 
tive authorship because the whole corps acted in an 
editonal and revisional capacity on every chapter of 
the book All ten authors are teachers m London 
medical schools and among them are represented 
eight general hospitals with medical schools and 
three large lying-in hospitals 
In the treatment of eclampsia, conservatism is 
fatored However, general anaesthesia is looked 
upon as more advantageous than spinal or local 
anesthesia for the delivery of women with toxemia 
This idea is contrary to the belief of most Amencan 
obstetnaans who are convinced that all inhalation 
anesthetics, especially chloroform, have some dele- 
terious effect on the important abdominal viscera 
particularly the liver Furthermore a general anes- 
thetic increases the nsk of pneumonia, and eclamptic 
patients are especially susceptible to this complica- 
tion The authors also suggest the use of veratrum 


* RADIOTtEEHAFIE TECHNIQUE DU DOSAGE EN PaO“0 'DEUH 
Chailea Gmibcrt Paris Malome 

By Ten Teachers Edited by Comya^ Berkeley MA 
fpiic (CauUb! FPCP (Lend) FRCS (Ens), FCOG 
t S Faubaun and OiRord White ath ed \ew York Wubam Woof 
and Co igjr 


vinde and mild diuretics both of which are rarely 
employed by Amencan obstetncians 
In the treatment of infected mcomplete abortion, 
active intervention is recommended and the finger 
13 considered less harmful than a sharp curette In 
this country as well as on the continent most indi- 
viduals fa\ or conservative therapy for cases of septic 
abortion 

The treatment of advanced extra-utenne preg- 
nancy is outlined but the therapy of the far more 
frequent early cases of ectopic gestation is not men- 
tioned This IS to be found in the compamon volume 
on diseases of women 

The statement is made that “a sjphihtic child 
born ahve at full time rarely shows any evidence of 
syphilis until some weeks after birth ” While this 
may be true of external mamtestations, it is usuaOy 
possible to find evidences of syphilis m the new bom 
by means of Roentgen-ray pictures of the long bones 
The sections devoted to syphihs, gonorrhoea, 
tuberculosis, and disturbancea of the thyroid gland 
are bnefly discussed m staking contrast to an entire 
chapter devoted to msamty and childbirth and to a 
chapter on artificial feeding of babies 
The authors say “Episiotomy, the practise of 
making two small lateral incisions one on each side 
of the middle line of the penneal body with the ob- 
ject of preventing a deep median tear, is a practise to 
be advised only m exceptional cases ” This explana- 
tion and the illustration of an episiotomy indicate 
that the authors are not familiar with episiototmes 
as practised rather extensivelj in the Umted States 
Regarding pitmtary extract, the statement is 
made that it cannot be used to induce labor and 
that it is most useful in the later part of the second 
stage However, many obstetncians have not infre- 
quently been able to induce labor by means of this 
substance and unlike the authors have found that 
when It IS given late in the second stage, especially 
m pi cubic centimeter doses as recommended, it may 
result in disaster for the child or the mother 
The type of cssarean section descnbed and illus- 
trated IS the classic one The low, cervical trans- 
peritoneal operaUon which is finding more and more 
favor throughout the world is not even mentioned 
m this book 

In spite of these criticisms the book will prove to 
be very helpful to students and general practitioners 
It IS wntten in a v ery readable style, the illustrations 
are abundant and instructive and the typography is 

J P Greexthix 
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CLINICAL CONGRESS OF AMERICAN 
COLLEGE OF SURGEONS 

■Vllen B avav~f.t, Chicago, President J Bentletl Squier, New York, Presideni-EUct 

Franeli'T H Martin, Chicago, Director-General 
Evarts \ GRAHAii, St Louis, Chairman, Committee on Arrangements 


PLANNING FOR THE 1932 CLINICAL CONGRESS IN ST LOUIS 


T he surgeons of St Louis will be hosts to the 
Fellows of the American College of Surgeons 
and their guests at the twenty-second annual 
Climcal Congress to he held m that city October 
17-21 An attractive program of dimes and dem- 
onstrations for their entertainment is bemg de\ el- 
oped b}' the Committee on Arrangements of which 
Dr Evarts A Graham is chairman and Dr F 
A Jostes secretarj All departments of surgerj 
will be represented therem — general surgery, ob- 
stetrics, gymecology, orthopedics, urology, surgery 
of the eye, ear, nose and throat 
Operative clmics and demonstrations m the 
hospitals are scheduled for Monday afternoon at 
2 o’clock and for the mormngs and afternoons of 
each of the four follow mg days A prelimmary 
program ot the dimes and demonstrations is bemg 
prepared for publication m an early issue of 
SuRGERV, Gynecology and Obstetrics 
Climes and demonstrations wall be given at the 
medical schools, Washmgton Umversity and St 
Louis Umversity, and at the followmg hospitals 
Alexian Brothers, Barnard Free Skin and Cancer, 
Barnes, Bethesda, Chnstian, DePaul, Evangehcal 
Deaconess, Firmm des Loges, Fnsco Employes’, 
Jewish, Lutheran, McMillan, Missoun Baptist, 
Missouri Pacific, Mount St Rose, St Anthony’s, 
St John’s, St Louis Children’s, St Louis City 
No I and 2, St Loms County, St Loms Mater- 
mty, St Luke’s, St Mary’s, St Mary’s Infirmary, 
Shrmers’, Umted States Marme, Umted States 
Veterans No 92 

Two important features of the general program 
are a conference on cancer dmics and a sympo- 
sium on cancer to be presented at headquarters on 
Thursday, and an aU-day conference on traumatic 
surgery and mdustrial medicme on Fnday There 
wdl be dady evhibitions of surgical motion picture 
films, both sound and silent, m the ballroom of the 
Statler Hotel 


A sub-committee m charge of the program tor 
the section on surgery of the eye, ear, nose and 
throat has been appomted consistmg ot the tol- 
lowmg L W Dean, Chairman, John Green 
Max Goldstem, Harvey Howard, WiUiam H 
Luedde and Wil liam E Sauer The recommenda- 
tions of this comimttee msure an attractive pro- 
gram ot chnics and scientific sessions tor all those 
who are mterested m these specialties 

The Central Executiv e Committee ot the Con- 
gress IS preparmg programs for a senes of five 
evenmg meetmgs to be held m the grand ballroom 
of the Jefferson Hotel On Monday evening, at 
the presidential meetmg, the president-elect, Dr 
J Bentley Sqmer, of New York, will be maugu- 
rated and deliver the annual address On the 
same evenmg Sir William I DeCourcy Wheeler, 
of Dubhn, Ireland, will deliv er the annual John B 
Murphy oration m surgery For Tuesday, Wed- 
nesday and Thursday ev enmgs eminent surgeons 
of the Umted States and Canada with distin- 
guished visitors from abroad hav e been mvited to 
present papers dealmg with surgical subjects ot 
present-day importance On Fnday evenmg at 
the annual convocation of the College the 1932 
class of candidates for Fellowship m the College 
will be received 

The Congress opens at 10 o’clock on Monday 
mormng with the annual hospital conference in 
the ballroom of the Jefferson Hotel An mterest- 
mg program of papers, round table conferences 
and practical demonstrations dealmg with prob- 
lems related to hospital efficiency is bemg pre- 
pared for presentation at the conference which 
will contmue on Tuesday and Wednesday Sub- 
jects of mterest to surgeons, hospital trustees, 
executives and personnel generally will be dis- 
cussed 

General headquarters for the Clmical Congress 
will be established at the Jefferson Hotel, 12th and 
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CORRESPONDENCE 


To At Edi 
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from hchthe ere cut WhenmyarUl as sub 
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SURGERV GYNECOLOGY AND OBSTETRICS 


Locust 'streets where the baliroom Ci><>tal and 
I\ory rooms and fo>ers adjacent iBercto on the 
mezzanine and second doors ha\e been icsened 
for the exclusive use of the Congre s for aoittfic 
meetings conferences rCoistration and ticket 
bureaus bulletin boards executive olBces saen 
tifc and technical exhibitions etc The grand 
ballroom of lie Statler Hotel at AVashin^ton and 
9th Streets will be utilized dail^ for film c hibi 
t ons and certain scienuSc sessions 

\n application for reduced railway farts on 
account of the meeting in St Louis is pending 
before the raJroad traffic assoaations and it 
seems assured that a rale of one and one half the 
regular first class one waj fare on the certificate 
plan will be in effect from all points in the United 
btates and Canada 

ADVAl^CE SSCISTSATIOH 

Attendance at the 'll Louis cssion will be 
limited to a number that can be comforiabK 
accommodated at the dm c —the limit of attend 
ance being based upon the result of a survey of the 
amphitheaters ope at n" rooms and laboratories 
in the ho pitols and medical schools to determine 
their capaatj for accommodating v sitor It will 
be necessar} therefore for those who nsh to 
attend the Clinical Congre s m St 1 ou s to regi 
ter in ad mce 

Attendance at all clinics and den onsltations 
will be contfoKed by means of special dime tick 
«t_ \ inch plan provides an eff aent means for the 
distribution of the vnsiting urgeon among the 
se etal cl n cs and insures against 0 ercrowd ng 
as the number of t ckets issued f r any d me wdl 


be limited to the capaot> of the room m «liich 
that clinic will be given 
A rcgistrauon fee of $5 00 is tequ red of each 
surgeon attend ng the annual Clinical Congress 
such fees providing the funds with wkxh to meet 
the expenses of the meeting To each su geoa 
registering in adv-ance a foimal rece pt for lie 
registration fee is issued which receipt is I be 
exchanged for a general admis ion card upon his 
regi tration at headquarters This card whicb is 
non transferable mu I be prese ted in cr er to 
secure dir c tickets and admission to the e enmg 
Rieelmgs 
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chorio-epithelio:ma of the uterus 

\RTHUR H CURTIS, M D , T A. C S , CmcACo 

FromPa ant Memorial Ho pital and the Depatunentof Ohstetncsand G>necologj Nonhweateni ljni%er it> ^^edIC3I School 


I NCLUDING the expenence herewith re- 
corded, my acquaintance ivith chono- 
epithelioma ot the uterus is limited to an 
investigation of 5 cases, 4 ot which were 
studied only pathologically , the matenal being 
first seen at necropsy 

In a co-ordinated clinical experience cover- 
ing a penod of 16 years, neither Dr Watkins 
nor I encountered a single case of chono- 
epithelioma, although w e w ere constantly on 
the lookout for them During that tune we 
saw several patients with suspected chono- 
epithehoma but it was never possible to con- 
firm the diagnosis All told including more 
recent years, I have seen perhaps 20 patients 
referred with a provisional diagnosis of this 
disease In only a few was there notable 
suspicion of chorio-epithelioma after the his- 
tory had been taken and physical examination 
had been made, and in no instance, except the 
one hereinatter related, did further study con- 


Ficj 2 Chono epithelioma of the uterus viewed irom 
behind The colors, are almo<^t perfectl) reproduced 
Hegar's sign was stronglj positive Vote the metastatic 
nodule in the nght broad ligament The opened uterus 
contained an egg sized, deep red somewhat pedunculated, 
hxmorrhagic tumor mast, 

I lo 4 Chono epithelioma The lungs presented a 
brilliant picture The multicolored umbilicated tumor 
nodules were oi rather soft consistency, varied from 
hickory nut to walnut size and on incision revealed dark 
brown hccraorrhagic necrotic surfaces The intervening 
pulmonary tisaue wab innlirated with confluent areas of 
bronchopneumonia Red brown nodular tumor mobses 
were also present on the adjacent diaphragm 


firm the diagnosis In passing, it may be well 
to emphasize that complications ot normal 
pregnancy sometimes arouse suspicion ot 
chono-epithehoma, several times I havm 
known ol a false diagnosis of this dreaded 
disease, based on microscopic evidence, m 
cases m which more careful study revealed 
only retained products of gestation 
An expenence such as has just been de- 
senbed is probably unique and I am perhaps 
unduly skeptical about the real mcidence of 
chono-epithehoma Yet I would leel guilty 
ot a serious omission in fading to mention 
that It is a very uncommon disease Its fre- 
quency" is very" likely overestimated because 
the clinical course is unusually" rapid and 
tatal and the pathological picture presented 
at autopsy leaves a lasting impression The 
multicolored bnOiantly hued, hiemorrhagic 
tumor nodules are so staking that one can 
scarcely tad to diagnose the condition at 
autopsy alter having once xuewed the lesions 
as encountered m the pelvic and abdominal 
vascera and in the lungs 
The case herewath reported is presented 
because the clinical evidence was so clear-cut 
and because the patient was available tor 
thorough study throughout, including com- 
plete necropsy examination 


A nulliparous female patient, aged 28 \ 
mamed 4 }^ \ ears referred b\ Dr C At y 
, reported wath the loliowing historv 
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on section, re\ealed haemorrhagic maroon colored, 
friable tumor masses, vaning from i to 3 centi- 
meters m diameter In cut section of the hver 
parenchyma these tumors were found to be hsmor- 
rhagic and semi-necrotic and passed over gradually 
into the surrounding normal tissue 
The nght pleural cavity was filled with fresh 
blood A.cute hsmorrhage had evidently been the 
immediate cause of death The lungs held by firm 
pleural adhesions, presented a bnlliant picture 
Detailed description of the appearance of the pul- 
monarv metastases appears superfluous in addition 
to the illustration presented herewith (Fig 4) The 
multicolored umbihcated tumor nodules were of 
rather soft consistencv, varied from hickory-nut to 
walnut size and on incision revealed dark brown 
hsmorrhagic, necrotic surfaces The intervemng 
pulmonary tissue was infiltrated with confluent 
areas of bronchopneumoma Red brown, nodular 
tumor masses were also present on the adjacent 
diaphragm The heart was normal 

Cerebral metastases were present in the nght 
gasserian ganglion, beneath the cortex of the left 
cerebral hemisphere in the region of the motor area, 
and m the silent area of the nght occipital lobe 

(Fig 3) 

Histological preparations, as is usual in these 
cases, revealed chiefly necrotic tissue, blood spaces 
and extravasated blood It was necessary to prepare 
a great number of blocks of tissue in order to find 
tvpical areas of tumor cells In selected regions were 
found nests of clear Langhans cells, deeply staining 
syncytial cells of vaned size and in charactenstic 
groupmg, also masses of midtinucleated large cells 
which are so characteristic of this growth (Fig 6) 


/ 

f 

( 


\ 



Fig 3 Chono epithelioma Metastatic nodules in left 
kidney 



Fig j Chono-epitheiioma Cerebral metastases were 
present m the nght gassenan ganglion beneath the cortex 
of the left cerebral hemisphere in the region of the motor 
area and also m the silent area of the occipital lobe on the 
right 



Fig 6 Chono-epitheUoma Photomicrograph of pul- 
monary metastasis revealmg lightly staining clear Lang 
Baoa cells, deeplj staining s>'nc> tial cells, multmucleated 
large tumor cells characteristic of this growth, also blood 
spaces and extracasated blood 
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IS THERE A CLOSED LYilPHATIC SYSTEM CONNECTING THE 
THYROID AND THYAIUS GLANDS’ 


K S CHOUKE, M \ , -AI D . RICHARD AV WHITEHEAD, .M A , D , vvd ALICE E PARKER B A , 

Den res, Coloilvdo 

Departments 0/ \natora> Phj siologj and Pharmacolos> and the Child Research Cojnal Dmtersit> of Co'o ado Schoo' o Medrcme 


S EVERAL tj'pes of evidence indicate 
that a relationship exists between the 
thyroid and th>mus The tact that 
the thymus gland is hypertrophied in exoph- 
thalmic goiter has long been knowm (2) The 
thymus is said to enlarge w ith thyroid feeding 
and It is claimed that thyroidectomy pro- 
motes involution of the thymus Feeding 
thyroid extract to the pregnant animal is 
reported to cause an increase in the size of 
the thymus in the offspring The increase or 
decrease in size of the tw o organs is said to go 
hand in hand Sharpey-Schafer believes this 
could occur only in early life since under 
ordinary circumstances the thymus is in- 
voluting when the thyroid is becoming more 
active However, our ideas regarding the 
time when involution occurs have been greatly 
modified, largely through the investigations ot 
Hammar (3) 

In commenting upon the physiological re- 
lationships between these two glands, Sharpey- 
Schafer says “in spite ot many observations 
so httle IS accurately known regarding the 
conditions under w'hich they' occur (under 
which the glands undergo regression or en- 
largement)^, that it will be wise to reserve 
judgment as to their mutual relations ” 

These structures are described as having 
close connections developmentally and an- 
atomically The thymus is developed from 
the caudal aspect of the third and fourth 
branchial pouches The mam part of the 
thymus originates according to most authori- 
ties from the third pouch while that coming 
from the fourth branchial pouch may be found 
associated with the thyroid Thymic tissue 
having this origin is often found embedded m 
the thyroid and can be recognized by the 
Hassall’s corpuscles and ly'mphocy tes 
Anatomically, the cervncal portion ot the 
thymus vanes in location considerably' and 
thymic tissue has beenjdescnbed to exist in 

^The words m parentheses are oik 


different cadavers from the base of the skull 
to the pencardium (ii) Thymic tissue is not 
infrequently found embedded m the thyroid 
as already stated 

The thymus denves its artenal blood supply 
from the thyroid vessels in part, by way ot 
branches from the supenor and mfenor thy- 
roid artenes as well as from the pencardial 
artenes It is also supphed by branches of 
the internal mammaiy artery' The xems 
from the thymus end in the left innominate 
vein, the thyroid veins and the internal 
mammary x'eins The ly mphatics ot the thy- 
roid are desenbed in textbooks ot anatomy (7) 
as leaving the gland cephalomedially to enter 
some small prelaryngeal nodes cephalolat- 
erally to go to the deep cervncal nodes, and 
caudally to pretracheal and deep cervical 
nodes Among the older investigators, King 
(5), whose work was pubhshed in 1836, 
wrote ‘ They (the thyroid lymphatics) pass 
out from and cover all parts ot the surface of 
the gland, form some junctions, and proceed, 
for the most part, mto neighbounng absorbent 
glands The most important nov'el tact 

concerning the thyroid gland is doubtless this, 
that Its absorbent vessels carry its pecuhar 
secretion to the great v eins ot the body ” 
Caylor, Schlotthauer and Pemberton (i) 
have qmte recently studied the lymphatic 
connections of the thyroid m a number of 
species of animals, and Alahomer, Caylor, 
Schlotthauer, and Pemberton (6) have made 
similar studies on the distnbution of the thy - 
roid lymphatics in man Their results are 
essentially confirmatory of those obtained by 
previous workers in shovvmg that the thynoid 
lymphatics pass to nearby lymph nodes 
whence efferent vessels pass directly' or indi- 
rectly to the cervical veins The lymphatics 
of the thymus are bnefly desenbed in most 
textbooks ot anatomy as ending in either 
antenor mediastinal, tracheobronchial or ster- 
nal lymph nodes 
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SUMiL^RV 

The incidence of chono epilheliotna the 
uterus has evidentl> been overestimated The 
disease is not onlj rare but its presence has 
often escaped clinical diagnosis so that ca<ies 
haveu uallj been a\ailablefcrslud> onl> after 
rcco nilion m the pathological laboralorj 

The brief report submitted herewith pre 
sents a case mth a perfect historj of chono 
epithelioma in which clinical observation was 
followed b> autopsy and complete pathoIOo 
ical studj immediatclj after death Incident 
to thi^ study colored illustrations were made 
wilhm the hours immediately following the 
autop y before postmortem discoloration had 
developed in order to portraj in hfc like 
colors the appearance of the utenne tumors 
and the visceral metastases 


\ feature of special intcre t is the presence 
an easily elicited poiiwe HC(.ats si n 
which IS endent not onl} dunng life but is 
confirmed thereafter at autops} before the 
removal of the uterus from the opened ab 
domen The fact that Hegar s sign persists 
in the presence of hvin chorionic cells de 
pitc prolon<'ed ab ence of the fetus is 
worthy of note 

The appearance of clinical evidence of 
chono epithelioma more than a jear and a 
half after birth of an h}datid mole is al o 
worth) of note It has been generaJIj assumed 
that evidence of mahgnanc) ma> be depended 
upon to appear at a much earlier date After 
passage of a t>-pical mole the patient hould 
evidentlj be kept under close observationjfor 
an indefinite period of time 
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Fig 2 Dissection of injected lymphatics of thj raid and 
thymus regions from a baby 5 daj-s old Black Imes, 
lymph \essels, — , lymph nodes 

lymph nodes The other main branch of the thoracic 
duct receued Ivmphatic tnbutanes from the thvroid 
gland which accompanied branches of the infenor 
thy roid artery ordinary inspection these thy roid 
lymphatics appeared to emerge from the interior of 
the thyroid Further careful dissection showed 
however, that they arose onl\ from the superfiaal 
surface of the gland 

On both sides, lymph vessels were observ ed which 
emerged from the superficial surface ot the thywoid 
gland and followed the course of the supenor thyroid 
arterv and vein, but their exact termination was not 
determined 

Dissection 7 Male child about 4 \ ears old The 
thymus measured 6 5 by 4 5 by i centimeters 
Many small Ivmph vessels could be found leavung 
the thymus on both sides Some of these could be 
traced to the pericardium and to the lymph nodes 
along the course of the internal mammary artenes 
Other ly mph vessels arising m the thy mus could be 
traced to the superficial and deep cervical lymph 
nodes \ essels trom these nodes were followed to 
their termination in the right lymphatic duct on the 
right and the thoracic duct on the left side of the 
neck Numerous small lymphatic vessels w ere found 
to arise from the superfiaal part of the thy roid * 
These w ere traced to the superficial and deep cervical 
lymph nodes from whence Ivmphatics could be 
traced to their termination in the nght Emphatic 
duct and thoracic duct respectively 

In this and all other dissections which we 
earned out no direct lymphatic connections 
could be observed between the thyroid and 
the thymus 

' In <te^crnl ti juris Nonidez lymphatic %fc'«l3 0 tmicro*<opic izc 

Within the sub tance of the thyroid gland ot dogs 





Fig 3 Diiicction 01 mjected lymphatics or the thyroid 
and thymus regions from a man aged 60 years 


The distnbution of the Ij-mphatics of this 
region was verj- similar in all the cadavers 
that we dissected For this reason we do not 
beheve it necessary to present a description 
of all our dissections as this would be merely a 
repetition 

ESTJECTIOX ENPESTVrENTS 

Injection of the thvTOid gland was earned 
out in seven human bodies recently dead and 
unembalmed (i mtant, i child, and 5 adults) 
In all but one of these a modified Gerota’s 
fluid (Prussian blue) was mjected mto the 
thyroid on each side India ink diluted i 5 
was injected into the thyroid of one body 
After massaging the gland for a penod ot 
from 5 to 15 rmnutes the course of the lym- 
phatics could be easily traced 

Figure 2 illustrates the lymphaDcs and the 
location of lymph nodes in the antenor cervi- 
cal region in an mfant 5 day 3 ot age Similar 
results were obtained on mjection ot the dye 
(Gerota’s flmd) mto adults and a summary ot 
the findings wall suffice to indicate what was 
found m all these eypenments 
Alter the mjections, lymph vessels could be 
seen extending upward, downward, and later- 
ally trom the thyroid Those passing down- 
ward could be seen to enter small ly mph nodes 
on the ventral and ventrolateral surtaces ot 
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Williamson (12) and Williamson and 
Pearse (13) have reported evilence which 
indicates to them that the th> roid and ih> mus 
glands are joined b> a special I}mph system 
This system they believe consists in lymph 
channels which directly jom the thyroid and 
thymus without hist passing through lymph 
nodes en route These authors state that 
these special lymphatics leave the thyroid at 
the hilum of the gland and that many of them 
can be found passing to the thy mus in I ler 
sol s ligament (, u pensory ligament) 

Such a closed thyrothynuc lymph system 
if It existed would truly be unique m the 
mammalian organism and \c know of noth 
mg to which It might be analogous 

These observations are so entirely at van 
ance to those reported by most investigators 
(King Caylor and coworkers Mahorner and 
coworkers etc ) that we thought it would not 
be without interest to make a detailed study 
of the lymphatic connections in the thyroid 
and thymus region 

METHODS 

In the present work the results v er ob 
tamed by two general methods (a) disscc 
tions of human cadavers (b) by mjccUon of 
India ink or a modified Geroti s fluid into the 


thyroid or thymus of human being and does 
sroa alter death The course of the Um 
phatics was demonstrated distinctly bv the 
fluid as It penetrated into the lynipbatics 
from the thy roid gland The results of a few 
of the dissections are iv en belon 
The neck and antenor mediastinal regions 
were dissected with pecial care m su adult 
males and in one male child Both senior 
authors perlormed a part of each of ihc dissec 
tions one working on the left ide the other 
on the nght side of the neck \ few tyTMcil 
protocols of these dissections are giv en 
Diss ct 0 1 Vd It mal g d 3 j i V 
dcr bl am u t f Ij mph d n p th> s f d 
tfc k nthi c m rem II do th rgttth 
th 1 ft de 0 b Ihthenfhta dlbelft d$ 
I tnph t V s 1 f nd h h no cl d the 

Ihy r d ih th erv I Ij mph d t & mb f 
lympb I c$ e f iindt a f mtbe tral d 

t late ai f » f the thy d nd th se at 

t d t th r term t th \ 1 hmph 

de Car f 1 a h f r lymph t ess 1 t 
rad thelss j tea dale cbethyrdLo 
$ P rsol $ hgam nt M n bl t fi d y 

lympbatcs a th t u Ac d bl umbe f 

th II d mpty 1 e f cd t comp > 
p ct call ry b a h f th ! th] d 

t > Th e I a d t th r t mmau u 

Kb r th j om n te r the te 1 mamm y 

j B cbe I th up no 1 o 6 1 t 
I t> g I d ympilb t oe es f d t 

g th (hy 0 d gl d th b 1 m 
D ct a 6 Adult ml ged J 4 > rs (• ? 1 
1 thi h d> th thim ompa ii 1> » U 

but ly di 1 g sh d f m th lyopwl 

t e S al lymph Is bsn dl « 

tb th} 0 d gl d lb nght de f the h 

Th e J d th Itmph tc 1$ m g f m 

th med a I m d th } t t Uy tnpl ed t 

th gbtjgl t k S 1 thrlymphatc 

si e f nd to e th thym i e. 

Th e ( a cd to lymph d d bel 

It I ft minat h m these d« 

f d to t tb ght lymphat d t » r 

p gnfotfth pn nca f® 

in n^t lymph d ct ob n d t t ^ 

ith 1 I Jthe t Ij gul thth nght 
b I e n A the lymph d t ^ 

sf dt mpty nt th ght tern I j gu" 

ju t bef e 1 ; d tb the r ght bda 
t f m th nght ™ ^ . 

O lb Itt <1 the lb 0 /1 1 “ J, „ 

f "d ‘b - - “ai 

p t 1} t tbeyua 1 0 f theHi t i * ^ lits 

d the 1ft bd' ^ 0 fth« b h« 
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sels are descnbed as running below the thyroid 
in the thyrothynuc ligament (Piersol’s hga- 
ment) or they run as discrete vessels ending in 
the thymus without passing through lymph 
glands 

Embryologically, they beheve, the thyroid- 
giU lymph system of fishes has some analogies 
with the thyroid lymph sac in the human 
embryo The thyroid, thymus, and connect- 
ing lymphatics are said to he m a specific 
fascial plane and it is believed that the lymph 
sac m fish occupies precisely this plane “We 
may mfer, therefore, from comparative anat- 
omy and embryology, that the thyrothynuc 
lymph system of mammals is derived from a 
thyroid-giU lymph system m fish” (13) 

Our studies on the connections of the lym- 
phatics of the thyroid and thymus have been 
limited to observations on the relations of 
these structures in two species of mammals, 
human heings and dogs The present investi- 
gation has been purely anatoimcal m charac- 
ter and hence the discussion of our findings 
will be limited to this phase of the subject 
The results reported lend little support to the 
contention of Wilhamson and Pearse favonng 
a closed lymph system between these two 
glands We have shown, both by careful dis- 
section and by injection experiments, that the 
lymphatics from the thyroid, m common with 
lymph vessels from other organs of this region, 
pass to lymph nodes m either the deep cervical 
group or to nodes in the supenor mediastmum 
We have noted that, occasionally, the lymph 
vessels from the thyroid and thymus may 
enter the same lymph node In one of the 
injection experiments m man Gerota’s flmd 
injected mto the thyroid could be traced into 
the thymus after it had passed mto and 
through a lymph node 
Our observations are m essential agreement 
with those made by Caylor, Schlotthauer, and 
Pemberton (i) on dogs, and by Mahomer, 
Caylor, Schlotthauer, and Pemberton (6) on 
human bemgs These mvestigators studied 
the lymphatic connections m several species 
of animals (dogs, swme, rabbits, gmnea-pigs, 
calves, a colt, and man) They found that the 
lymph dramage system from the thyroid of 
dogs could be divided into three mam groups 
In the first group the lymph vessels from the 


postenor pole passed to a senes of lymph 
nodes extendmg along the ventral surface of 
the trachea and, from these, efferent vessels 
passed mto the thymus and mediastmum In 
this group of animals India ink mjected mto 
the thyroid was usually visible m the thyimc 
tissue on histological section In a second 
group of dogs, the lymphatics from the poste- 
rior pole of the thyroid emptied directly mto 
the jugular trunk In this group, no India mk 
was found m the thymus In a third group of 
dogs, the lymph vessels coming from the 
posterior pole of the thyroid did not pass 
through any lymph nodes before entermg the 
general circulation 

A method similar to that used m the study 
of the lymph connections in ammals was fol- 
lowed by Mahomer, Caylor, Schlotthauer, 
and Pemberton m the investigation of the 
thyroid lymph connections in man They 
found that the lymph vessels leave the human 
thyroid at three areas (at the supenor and 
mfenor poles and the rmddle of each lateral 
lobe) 

Vessels from the supenor pole were foimd 
to follow the course of the supenor thyroid 
artery at first and later they turned backward 
and downward to end m lymph nodes of the 
deep cervical group Lymph vessels leavmg 
the mfenor pole of the gland passed down- 
ward to end m the lymph nodes antenor or 
lateral to the trachea In only one instance 
were they able to trace a lymphatic from the 
thyroid to the thymus In this case the con- 
nection was made only after passmg through a 
lymph node m the region above the left 
mnommate vem 

It would seem from the results of Mahomer 
and coworkers that anythmg resembhng a 
closed lymph system between these two 
glands is unusued Their work, of which ours 
is essentially confirmatory, mdicates that 
there may be a considerable individual as 
well as species difference m the course taken 
by the lymphatics leavmg the thyroid Caylor 
and coworkers found a much closer association 
between the thyroid and thymus lymphatics 
m swme than m either human bemgs or dogs 

W illiams on and Pearse have proposed a 
theory to explam certam phases of thyroid 
disease which is based on their anatomical and 



SURGER\ GYNECOLOG\ AND OBSTETRICS 


the trachea or they terminate J in lymph 
nodes just cephaiad to the innominate \cins 
The dje penetrated bejond these nodes in 
several instances but in onl> one case did it 
reach the thj mus (Fig 3) 

The lymph vessels which passed upward 
from the thyroid were not traced m all bodies 
but in those in which the> were followed the 
vessels were found to empty into superficial 
cer ncal nodes 

Laterally Ijmphatic channels were traced to 
nodes situated about the carotid artenes and 
internal jugular veins 

The results obtained bj injection ol modi 
bed Gerota s fluid serv e to confinn Iho e 
secured bj careful dissection and thej sup 
port the view that theie are no direct l>ni 
phatic connections between the thyroid and 
thymus although at times l>mphaiic vessels 
from the two glands ma> be found to enter 
the same lymph node (Fi 2) Further cvi 
dence against a direct lymphatic connection 
between the c structures v as denved from 
another experiment in which we injected one 
half cubic centimeter of a dilution of India ink 
into the thjroid of a male child about 3/ 
>ears old who bad recentl) died After 
massaging the th}roid gland for about 10 
minutes there wa^ no change in the appear 
ance of the thymus and histological sections 
of the latter failed to reveal evidence that 
carbon particle had passed into U 
To dete mine whether similar conditions to 
those found in man obtain in another species 
we injected modified Oerota s fluid into the 
thjroid or thjmus of dogs under ether anxs 
thesia or into these glands of do^,s recently 
killed Six dogs were injected with modified 
Gerota s fluid (thymusof one animal which had 
recentl> died thjroid 0/ another reccnll> 
killed thjroid of four others iniectcd while 
under ether anxsthesia^ 

In the animal m which the thjmus was 
injected the fluid did not penetrate the entire 
gland nor did it pass to any Ij mph notics even 
after massaging for about 10 minutes In four 
animal the Ccrota s flu <1 as 1 jtclcd into 
the living animals In all cases d s cction of 
the cervical region 20 to 30 minutes after 
injection revealed that the colored fluid had 
passed dom m the Ijmphatics for a distance 


of 1/ to 2 inches to enter Ij mjih nodes caudal 
to the thyroid In two of the amn-als lym 
phatics could be traced laterally to enter cet 
vical lymph nodes m the 2 others the fluid 
could be seen in lymph channels which passed 
cephaiad for about an inch to enter seve 
small cervical lymph nodes There was no 
evidence that the fluid pas ed into the thymus 
in any of these animals when it was injected 
into the thyroid Inth oneanimal ihichwas 
injected after death the results were similar 
to those already described 
Two other expenments were performed on 
young puppies m which a su pen ion of India 
ink was injected into the thyroid glands with 
the animals under ether anm thesia Three 
hours later the animals were killed nth ether 
and the thyroid thymus and interveni g 
tissue were removed intact Thee ti sues 
were sectioned to determine whether the mk 
had passed from the thyroid to the thymus 
In neither animal was there any cvidtnce of 
carbon particles jn the thymus on histologic 
examination of this tis ue This is furth t 
evidence that no direct lymphatic connections 
exist between these t vo lands 


UISCVSSIOK 

While there is much e idence gained from 
physiological experimentation and patholo 
ical cases to show that the thyroid an 1 thvmu 
glands are related the exact nature of this 
relationship remains obscure W illiamson and 
W ilham on and Pearse as prcnously noted 
have reported observatio s which in bcate to 
them that these two gland are connected 
anatomically through a closed lymphatic sys 
tern These investi ators present arguments 
based upon embryological and pathological 
studies which they believe add support to 
their anatomical observ at 10ns m fav or ot ibcie 

being a dosed thy lothymic lymph ystem 

They believe that the pecial lymph vessiis 
of the thyrothyraic lymph system emerge 
from the thyroi 1 at the hilum at the poirt at 
which the infcnor thyroid artery entcre 
From here these lymphatics are ^nbed as 
following the arteries instead of the w 
They found lymph® comilc f 

the eins and traced them into the neare t 
lymph glands The pecial thyrothymic v 
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necessary link m tke chain, how would these 
latter workers explain the general enlargement 
of the lymph nodes m cases of Graves’ disease’ 

StrmLVRV \ND CONCLUSIONS 

We have studied the lymphatic connections 
of the thyroid with a view to determimng the 
presence or absence of a closed lymphatic con- 
nection between it and the thjrmus gland 
Careful dissections made on seven human 
cadavers failed to reveal anythmg which 
might be mterpreted as a closed Ijmiphatic 
system between these structures Similar 
negative results were obtamed m seven experi- 
ments m which the thyroid of unembalmed 
cadavers was injected with India ink or 
Gerota’s flmd and the course of the lym- 
phatics observed 

We may summarize our mam findmgs as 
follows 

1 In the human cadaver, Ijmiph vessels 
were observed to emerge from the superfiaal 
surface of the thyroid and enter nearby lymph 
nodes From these nodes, vessels enter the 
nght lymph duct or the thoraac duct 

2 Lymphatic vessels from the thymus 
gland can be traced to the superficial and deep 
cervical nodes and efferent vessels from these 
enter the nght lymphatic or thoracic duct or 
one of their tnbutanes Other lymphatic 
vessels from the thymus pass to the medi- 
astinum and to lymph nodes along the course 
of the mtemal mammary artery 

3 No direct lymphatic connections could 
be made out between the thyroid and thymus 
Lymphatic vessels from both glands may go 
to the same lymph node, but this condition is 
rare 

4 Many thm waUed vems leave the thy- 
roid at the hilum and these are often difficult 
to distmguish from lymphatics unless they are 
traced to their termmation 

In one cadaver, foUowmg the mjection of 
India ink mto the thyroid, microscopic sec- 


tions taken of the thymus failed to reveal any 
carbon particles in the thymus 

Injection experiments were performed on 
six dogs m which Gerota’s flmd was mjected 
mto the thyroid Subsequent dissection 
showed that the flmd failed to penetrate into 
the thymus even after massaging the thjTOid 
for 5 to 10 mmutes 

In two other experiments on puppies his- 
tological sections of the thjoroid, thymus, and 
mterverung tissue were made subsequent to 
the mjection of India ink suspension mto the 
thyroid No carbon particles were visible in 
the sections of thjmius 

We may conclude, therefore, that in both 
man and dog, there is httle or no evidence for 
a direct lymphatic connection between the 
thyroid and thymus glands Likewise, there 
IS no evidence for a closed lymphatic system 
between these structures 

Since our paper was submitted for publication July 13, 
1931, two artides (Gordon, S D , Canadian M Ass J , 
1931, XIV, 46, and Reinhoff, W F, Arch Surg, 1931, 
xxui, 783) ha\ e appeared on this subject which present 
evidence substanUating our results 
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patbologital studies They postidate 
some secretion distinct from the iodine con 
laming substance of the thyroid is earned to 
the thymus via the closed lymphatic system 
It is hypothesized that the thymus collects 
and detoxifies this substance To quote We 
are forced ia the conclusion that Ikyroloxtcosts 
u ould seem to be due to a failure of the lymphatic 
endothelium of thymus and thyoid to e^ect the 
natural detoxication of the lynphogemc secretion 
produ ed by the thyroid (13) 

It would be difficult to explam certain well 
known facts on this hypothesis If the func 
tional mechamsm which they have hypothe 
sized between these two glands were oper 
ative then one could logically expect thyro 
toxicosis to result from thymectomy in a 
certain proportion of animals Such expen 
mental evidence as is available would be 
entirely contrary to the assumption that the 
thjmus detoxicates some secretion formed in 
ibe thyroid In spite of the considerable 
amount of experimental work performed to 
elucidate the functional significance of the 
thymus the relationship of this organ to many 
bodily processes remains somewhat of an 
enigma At any rate hyperthyroidism has not 
been reported to follow thymectomy 
Giiucally it is a well uiown fact that the 
thymus is hypertrophied in hyperthyroidism 
Some years ago it was proposed that Graves 
disease should be treated by thymectomy 
This operation has been performed by a num 
her of surgeons and Halsted has collected re 
ports on 500 cases of thymectomy for hyper 
thyroidism from the literature In a certain 
number of these cases marked improvement 
has followed the operation Here again it 
would seem logical that if the thymus were 
concerned m detoxicating something produced 
by the thyroid thymectomy in these cases 
should prove disastrous In any event we fail 
to see hoiv the theory proposed by Willumson 
and Pearse could explam the good results 
which have been reported to follow thymcc 
tomy m hyperthyroidism 
In a recent article Warthio reviews the 
pathological findings in Graves disease and he 
suggests a new point of view with regard to 
the etiology of this condition He emphasizes 
the lymphoid hyperplasia as the chief patho 


logical finding m the th>roid of Graies 

di ea^ HelooksuponBasedowsorCraies 

disease as pathological reactions poteatiallv 
predelemuned in the individual at birth by 
virtue of his constitutional anomaly The 
development of the Basedowian or Graies 
symptoms in so far as the thyroid is con 
cemed is but the expression of abnormal reac 
tions of this constitutional anomalj to the 
conditions of the life of the individual the 
thyroid gland is not the chief pathogenic 
factor m these various clinical syndromes 
(toxic goiter toxic adenoma etc)' it is but 
an incidental comphcation or sequela com 
parable to the participation in abnormal reac 
tions of other organs and systems depeudert 
upon the constitutional anomaly LooLed at 
from Warthin s point of view thyrotoxico is is 
alwajs found associated with the general 
pathological picture of the thymicoljmphatic 
constitution There is besides lymphoid by 
perplasia m the thyroid a hyperplastic or 
persistent thymus general enlargement oj the 
lymph nodes and spleen and hypoplasia 0/ the 
adrenals heart and aorta Among the Euro 
pcan workers Hammar and HeUnsan (a) have 
observed enlargement and hyperplasia of the 
thymus and of lymph nodes generally m 
exophthalmic goiter cases 
\V^arthiD s views then would be directly 
opposed to those expressed by U illiamson and 
Pearse to explain theetiologyof thyrotoxicosis 
According to the former lymphoid hyper 
plasia is along with certain other consUtu 
tional defects the primary condition and only 
those persons possessing these anomalies will 
ever dev elop thy rotoxic symptoms 1\ dham 
son and Pearse hoi ever while recognizing 
the presence of status thy micoly mphaticus in 
every case of Graves disease are incuned 0 
attribute the lymphoid hyperplasia to tne 
excessive production oi a lymphogetiu: 'lecre 
tion of the thyroid The thymus is conceived 
as detoxicating this secretion and intn ex 
oes^ve formation of secretion the 
shows hyperplasia If the latter view 
correct we should expect „ 

tatus thymicolymphaticus to snow y 
toxic symptoms Such seenis not t 

case Also if a dosed lymphatic system i 
Wordtuipaf ur 



BIRD AND MacKAY THE HEALING OF WOUNDS 


873 


tissue metabolism, and the activity of the 
removal of waste products are presumably 
more favorable to healmg in young animals 
than in old Furthermore, the Upoids of the 
blood serum extravasated into a wound inhibit 
healmg to a greater and greater extent as age 
advances (Carrel, 14) But possibly of im- 
portance, in the light of the present studies, is 
the fact that the percentage of water m the 
tissues decreases progressively from embryomc 
life to old age (Moulton) 

6 Although there may be a sufficient 
physiological or artificial stimulus to fibrosis, 
new cells will not form unless the surroundmg 
tissues transmit smtable budding materials 
from the blood stream and transport the 
waste products from the field of repair 
It IS a fact estabhshed chmcally that wounds 
heal less rapidly in patients with severe an- 
aemia Wounds m areas of decreased blood 
supply, as in a limb affected with marked ax- 
tenosclerosis or in tissues which have been 
extensively treated by X-rays (Frey), heal 
slowly, and EUis has demonstrated the in- 
efficient healmg of skm divided by electro- 
surgical methods On the contrary, woimds in 
excessively vascular areas, such as the face, 
heal rapidly Lenche, and Fontame and Jung 
have shown marked acceleration in the healmg 
of wounds made in sympathectomized areas 
A less than optimum supply of oxygen for the 
chemical reactions of repair is presumably the 
fault in the anaemic and artenosclerotic 
patients, m whom also the temperature of the 
tissues may be subnormal Conversely, in 
the face, the oxidation is undoubtedly at an 
optimum and in the sympathectomized areas 
the oxidation is ample and the temperature 
normal or increased (Morton and Scott) 
Furthermore, vanatibns in the degree of oxi- 
dation and alterations m local temperature 
have their effect on the local hydrogen-ion 
concentration of the tissues (Haebler, Wilson) 
and on the adequacy of removal into the blood 
stream of the waste products of chemical 
reactions (Mclver and Gamble) 

Delayed healmg is expected chmcally in 
patients with mar&d nutritional or functional 
disorders such as diabetes, nephritis, unpaired 
hver function, or starvation from any cause 
It may be ascnbed to unfavorable local tissue 


reactions resultmg from alterations m the sup- 
ply of oxygen and food mcrease m concentra- 
tion of lactic aad and acetone-bodies, changes 
in local acidity (Sauerbruch), surface tension, 
colloidal state of protems (Girgolaff, Haebler), 
temperature, and other factors 

7 Controlled expenments have been ear- 
ned out by Clark, and by Harvey and Howes, 
which demonstrate, m ammals supphed with 
a protem-nch diet and water ad libilum, an 
acceleration of the healmg of granulatmg and 
primarily approximated wounds In particu- 
lar the latent penod is shortened Protein m 
all probabihty mcreases the rate of healmg, 
(i) by mcreasmg tissue metabohsm (Benedict 
and Carpenter, Clark) (1 e , the rate of chemi- 
cal change by which new fibroblasts, endo- 
thehum, and other elements of the new tissues 
are formed), (2) by assistmg m the proper 
buffermg of the flmds of the wound (Leupold), 
(3) by supplymg immediately the necessary 
ammo acids for the construction of fibroblasts 

Rowntree has remarked that “water reaches 
every cell m the orgamsm, and through its 
properties furnishes the opportumty for 
chemical reactions, for changes m physical 
state, and for energy transformation ” But, 
although the importance of an adequate body 
flmd mass (accompamed, as it is with few ex- 
ceptions, by a proper osmotic, electrol5rte, and 
hydrogen-ion balance) has been recognized m 
the effective treatment of many acute lUnesses 
(notably by Hartwell and Hoguet, Gamble 
and MMver, and Orr and Haden m mtestmal 
obstruction, by Marnott, Schloss, Hartmann 
(37), Hoag and Marples, and Balcar, Sansum 
and Woodyatt m “mamtion fever” and the 
persistent diarrhceas of infants, by Cannon, 
Fraser and Hooper, and Blalock (8, 9) m the 
shock of trauma and of hamorrhage, and, 
more recently, by Underhill m the treatment 
of extensive bums), no one, so far as we are 
aware, has attempted to investigate the effect 
of a deficiency of body flmd on the rate of 
healmg of woimds The foUowmg expenments 
show that, at least m the stomach wall of the 
rat, a loss of body flmd delays healmg 

EXPERDIENTS 

We have followed m general the method 
desenbed by Harvey and Howes The body 
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T he surgeon s most fundamental prob more than a foreign body stimulus As is well 
lem according to Carrel (14) is to recognized dnucally the bed of an open wound 
acquire a full understanding of the must be m a suitable condition before the 
process by which ViOunds heal This problem epithelium will grow over it (Hartwdl) 
naturally divides itself into a consideration of Carrel and Baker have approached a step 
(t) the factors ^hicb control the initiation of nearer the truth by showing that the higher 
the process (2) those factors which coatro) split products of protein digestion acting 
subsequent growth and (3) those influences either as catalysts or as quantitative factors 
which bring about cessation of healing in the chemical reactions of repair stimulate 

It IS certain that these forces are multiple growth Hammett beheves the sulphjdryl 
and complex and some of them hidden by (SH) group present m some of these higher 
incomplete knowledge of the physicochemic^ split proteins is the essential stimulant 
processes in tissues are probably not as yet 2 Aft era wound is made there is normally 
within our conception a period of from S to 7 days before the oml 

However several researches over a penod tiphcalion of fibroblasts and of other tissue 
of years have brought forth facts which tend elements such as endothelium begins (Carrel 
toward the solution of the problem and Du Nouy) This may represent the time 

X Aside from the consideration of embryo necessary for the production of the stimulus 
logical healing (A Leith) nonni growth to gtorfth CaneJ (n) has shortened tie 
phyaological replacement of tissue and the latent penod in open wounds by applying 
growth of tumors it is evident that there turpentine chick embryo pulp or staphylo* 
must be a wound before bealmg will begin coca It seems likely that the higher split ^ 
This does not mean however that because terns are present earlier in wounds so treated 
there is a wound healing is uutiated Carrel 3 Ebebng utilizing wounds in 
(la) showed that even in a healthy animal tor which is thermolabfle demonstrate tmt 
the fibroblastic response in an uninfected area for a nse in temperature of 10 degrees C the 
denuded of skin can be completely inhibited rate of cicatnzaUon was increased about tw^ 
for at least 25 days by covenng tbe area with fold He concluded that » 

a layer of preserved fascia It is evidently not complexity of the factors which bnng awu 
the loss of tissue m itself which mitiates re the cicatnzation of a wound it appears 
pair There is presumably an clement or the veloaty of the phenomenon 
there are elements withm the tissue cells or the rate at which certain chemical 8 


intercellular fluids which on being set free by take place . . 

the disarrangement of cells and after suitable 4 Bacterial infection \ 

alteration stimulate the nbroblastic re healing of a wound (Carrel ana 
sponse (Foot) but may cause in some instances ““ 

Loeb considers that repair is essentially a in the total fibroblastic response y 
reaction of the tissues to the presence of epithelization and allowing time 0 
foragn bodies and that the ceUs of the tissues necUve Ussue to proliferate in toe o^e m 1- 
sujTOundmg a wound enter the defect by wound The same is “ P 

amceboid moUon there to remove foreign large or infected foreign h<^“ . 

parUdes and to mulUply The researches of s Age has its effect on tw ” . 

^wa however suggest that at least m the at least m open wo^ds (Du JNouy;^^^^ 

case of epithelium growth is dependent on supply of oxygen and nutnmeat 
1 
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grams of standard food per day and the control 
rats 4 6 g;rams 

REStTLTS 

Expenment A (Table I) shows the marked 
weakemng of the gastric wounds by starvation 
plus dehydration, as compared with starvation 
alone This is evident m the 4, 6, and 8 day 
rats though there is an obviously erroneous 
figure m the second 8 day experimental rat 
which should be disregarded The average 
percentage loss m weight of the control ra^ 

IS 9 2, of the dehydrated animals 25 4 The 
average burstmg pressure of the control stom- 
achs is 1 51 7 millim eters of mercury and of the 
stomachs of the dehydrated rats (ignoring the 
figure which is m error), 133 4 millimeters A 
most sigmficant fact is that m all five mstances 
the stomachs of the dehydrated animals rup>- 
tured at the wounds whereas m the animals 
adequately supplied with water all of the 
stomachs ruptured elsewhere than at the 
wounds 

The data and results m Experiments B, C, 
and D are visualized m Figures i, 2, 3 The 
body 'weights, the food and flmd mtake, and 
the mtragastric pressure at the instant of 
bursting have been averaged for the various 
animals of like groups to supply a smgle figure 
for each 2 day period from the fourth to the 
fourteenth postoperative days As shown, the 
average body weights of the control and ex- 
perimental animals are almost identical on the 
day before operation when both groups are on 
a standard diet ■with water ad libitum But 
with dehydration the weights of the experi- 
mental ammals assume a level consistently 
lower than those of the control animals 
In Experiment A, accompanying the de- 
hydration and while on a diet identical to 
that of the controls, the dehydrated rats 
show a marked weakness of their wounds and 
likewise of their gastric walls in general There 
IS a comparative reduction in strength, in one 
or the other, of 53 3 per cent on the fourth 
day, 49 2 per cent on the sixth, 125 per cent 
on the eighth, 13 5 per cent on the tenth, 24 5 
per cent on the twelfth, and 177 per cent on 
the fourteenth postoperative day On the 
fourth day, 5 out of 6 ruptures occurred at 
the woimds, on the sixth day, 4 out of 6, 2 



DAYS 

Fig I E-spenment B IX, One out of three burst at 
wound, etc 

each in the dehydrated and control groups, 
but by the eighth and tenth days ruptures at 
the wounds occurred only in the dehydrated 
rats Thereafter no more ivounds ruptured 
but the gastric w'alls of the dehydrated am- 
mals continued to burst at pressures lower 
than in the controls 
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TABLE I — EXPERIMENT A EPFECT OR »£ 

HVDRATIOM ON TJIE HEALING OF GASIMc 
■5V0CNO5 IN RATS ^ 
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BxpnmtnlA la ths mUprdimtva p p 
tH l»tf uomatched o(4 htecdiDg female 1 1 ased 

1^1;’ owi. 

i4j graco I) >« ^jstd None wsi tn 

f<^ the s« conuois ^ser si.pplitd ith water 
M/6<u»andtbesixe p m otal ats otlroted 
J S cub c ceat m t rs of « aur each da 0 the 
tou tfe a4 gai n Ibc swtb an 1 e gfcth dajs the 
star achf I tuo coatro! a d two caperuBeatd nts 
»ere ruptured and the r dative strength deter 
nuaed Is fbu group thecaonuU jb tfeepjlotMwas 
connectcdt a s>ttem inwhschtbeairp e»u e as 
\ creased at a constaat sW rat A macuti 
ouflom ter and a kimog ph sme4 to nda e t'^e 
pressure at the inataot each stomach i ptuied 
E ptnifl { B This erpe iment $ smula b I 
uc used ^6 full grono sta dardued hit mat 
ml afha rat* aged 365 and ea h Rtghi j 
bet tn 3 ]i and 330 gratos \pp ztmat !y h if 
as muJi water ( erage S cubic eehltm t sadav) 
waaaOow dtbeexperim tai ts s for the tni 
(a erage ah tub c cestuselm a da>) a ^ tb t 0 
proups ate practially the same am uni of sUtida d 
food rage 4 and 4 4 grams per da) tepeetielr 
rhree expenmental rat and their th ee htter matt 
controls were hilled with eth r e the fo rih 
St th gbih lentb twelfth and feu tee th po 
operatve days Th method of d lermutfig the 


^ *u . :^r.A ta j reUu e su ngtbs of tie stoma hs and wound 

wciAts of the fats and their food and fluid thcg^ni aa la Experijneot A 
intake T.cie lecordtd daily The> >>eic all Exprta ir iflaihrdsrrM jf stnaie bui 
kept on a slightly modified Osbomo and >» other re pecU comparable male cats e« 
Mcndeldiet Under ether anaesthesia a trans «ldi»cd (Aged odays e gits solo ' 

™a»>c,r. . s ccnumeur, long « made Z^i ,T«‘'^W. K ? « 

m the pyJoric antruen on the anterior wall 01 th c u ds 1 the 4 6 and 8 day r o No 
tie stomach Inis was immediately sutured 000 plain catgut was u ed for th zorraduily 
in two layers tnth continuous No 000 plain animals Tbee p rimeat Irats ece eda * " 
catgut a umlu™ technique bemguv^ Sler 

lie pre autions were found unnecessary and ^aNaSg at ff da dtheco t U 6 f grams 
there w as never any eviden e of penioneal to th s group a d in th se ts to f H w ib 0 d« to 
inflammatton or infection of the abdominal bu t the stomachs we intr duced a d wit 
wounds From 4 to 14 days after c^iatwiv «osu« amou i ^ , 

the strength of the » luiiil in the^tnt nail t ctoty i lt« rneiW I'cl 

or in cast the wound proved the more re j £ pe meats \a dB Rcc dog f » 
jsUnt of thegastncwaliitseU wascstimalcd miUcaet of me curv of the p 

according to the following procedure The ol wptu f ether rbt wounds tbt vt nuc 

rats were lulled with ether and their stomachs j the pmJ f 

excised immedutely ard Lept moist wtb f u dard st L cat ely “P*®' 

physiolo^c sodium chloride solution The t® those aldued in Exper ment ® ^ „ 

tesophageal orifice was tied oS <«curel> and a n t al weghts tangM oiZa Sig"' 

suttable%annula was introduc^ mto the f 

stomach through the pylorus and tied ^<re a e ageycul ce umeftfs f atef 

The stomach was then distend a witii air v,y mouh e day and th coot 1» * 

until It burst and the preMure at tne instant centunttera the experirotnial aft £8»u »« i 
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IS not appreciably lowered, there does occur 
a considerable reduction in the total mass of 
muscle As they remark, this can “only mean 
a destruction ^n ioto of muscle protoplasm 
producmg a corresponding disappearance of 
water and of substances together ” 

Although smooth muscle fibers are capable 
of active regeneration when mjured (Berry), 
the fibrous connective tissue grows much more 
actively and forms a banner through which 
the muscle cells do not penetrate The result- 
ing healed area is a scar typical for wounds in 
all tissues of mesenchymd ongm It is fair to 
suggest that dehydration has a marked in- 
hibitory effect on the processes of repair in 
general, for example in the heahng of grafts 

Delayed heahng in dehydrated ammals is 
probably brought about by unfavorable cir- 
culatory and nutntional changes m the region 
of the wound Moderate anhydrsemia results 
in a decreased blood volume (Keith 45, 46, 
Gamble, Marnott), peripheral vasoconstnc- 
tion with decreased volume flow through the 
tissues (GeseU, Utheim, Mclver and Gamble, 
Marnott), mcreased viscosity of the blood 
(Keith, 46, Mclver and Gamble, Underbill 
and Kapsinow, 75), and stagnation of cor- 
puscles m the capillanes (Marnott, Utheim, 
Cannon, Fraser and Hooper) These mech- 
anical factors tend to decrease the quantity 
of oxygen and nutnment available for the 
chemical reactions of repair and to prevent 
the removal of fliud and substances from the 
region of the wound Suboxidation results m 
a decreased rate of tissue metabohsm and 
alters the speed, form, and direction of many 
of the chermcal reactions mvolved m healmg 
(Haebler) 

Leucocytes have been shoivn to furmsh im- 
portant proteolytic ferments to an injured 
area (Carrel, 13) If, as is probable in the 
stagnant tissues of a dehydrated wound, their 
migration is inhibited, there wfll result pre- 
sumably a dearth of higher spht protems act- 
ing as stimulants to the reproduction of fibro- 
blasts Furthermore, the phagocytic activity 
of leucocytes and macrophages is lessened in 
an probability under the influence of dehy- 
dration 

Wounds undergomg normal heahng are 
almost umversally shghtly acid m reaction 



(pH 6 97-6 32, Girgolaff, Haebler) and acidity 
favors repair, [eg, the dissociation of oxy- 
haemoglobin is more complete (Wilson) and 
thus favors both the availabihty of oxygen, 
and the qmck buffenng of carbon dioxide on 
its return to the blood stream ] But Haden 
and Orr have shown a marked reduction in 
the oxygen content of venous blood m dogs 
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Figure 2 shows 3 fairly stnking » eakness of 
the gastnc wounds or walls id the young de 
hidrated male rats Tbc results in this e* 
penment are open to criticism hoi since 
the control animals ingested more food than 
the expcnmental rats Tbs may possibly ac 
count for the quite marled gam in weight of 
these control rats a gam wbch -ftOiiU nor 


occur in } oung animals were it not for 
dehydration The sutprun^y high burstins 
pressure of both the control and cipenmentU 
stomachs oa the hurth and sixth daj^ are due 
apparently to the use in sutunng these 
wounds of No 00 plain instead of No ooo 
catgut Harvey and Howes have shown 
that No 000 pUin catgut has no appreciaWc 
strength after 73 hours but this evidently 1$ 
not true of the No 00 plain catgut 
In the final senes graphically presented la 
f«gure3 theeiqienmeatisvervcarefuDycoa 

trolled to diminate the possible eSect of vary 
mg sizes of catgut and of food In fact we 
slightly overfed the expefimanai rats as com 
pared with the controls la spite cd this the 
dehydrated animals show a marked reduction 
iQ the strength of their gastnc wounds and of 
tbtir gastnc waUs 1 c there u a weakening 
of 39 3 per tent on the fourth of 19 8 per cent 
on the sixth 15 s pw cent on the eighth 30 5 
per cent on the tenth yy per cent on the 
twelfth and j6 5 per cent on tic fourteenth 
day as compared with the litter mate con 
irols wbth were identical m every respect 
exctpt that they were alioned onthe&verage 
slightly more ^an twice as much water per 
day 

SEDUCTICWS 

Frequently in our experiments just as in 
those of Harvey and Howes the stwnachs 
ruptured under pressure at poots other thm 
at the wound In the dehydrated animals not 
only more of the stomaiis ruptured at the 
wound but throughout each senes where tie 
ruptures occurred elsewhere than at the « ouni 
the pressure necessary to cause the break was 
lower than in the rats supplied with adequate 
fluid These facts indicate (i) that during we 
eariy days of beahng the wounds in the de- 
hydrated animals ate on the average waker 
than in the controls aod (a) that throughout 
the entire lapenment the total streng^ of the 
gastnc wall in the dehydrated animals is 
than m the normal rats The explanation loi 
the latter finding may be/ousd m 
of Drake JIcKhann and Gamble who fouoo 
that when uUhzing rats 
result of pv lone obstruction although tne ^ 
cenUge of water in muscle tissue (fll wbefi 
large portion of the gastnc wall is compo 
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the reaction in wounds in peripheral tissues is 
usually acid, as is suggested by the interesting 
work of Rous and Drury Anhjdrseimc pa- 
tients have always a marked oliguria and a 
high specific gravity of the unne but there is 
no evidence to warrant the assumption of 
either structural damage or functional de- 
ficiency of the kidney itself (MacKay and 
MacKay, Bessau, Rosenbaum, and Leichten- 
tntt) 

If dehydration inhibits the healing of 
wounds the obvious corollary is that adequate 
fluid should be supphed dunng the time of 
healing Many mdividuals ingest habitually a 
minimum amount of water (MacCordick, 
Dobson) and may be moderately dehydrated 
at the time of accidents or, unless care is taken 
to prevent it, at the time of operation and 
during the healing penod This is true not 
only in outlying imlitary hospitals and in the 
tropics but in civilian hospitals in temperate 
zones If there is a loss of body fluid and 
substances through vomiting, purging (Under- 
hill and Kapsinow, 75), diarrhoea, a fistula, or 
excessive perspiration, the condition is sharply 
aggravated Chronic anmnua or a gross heem- 
orrhage or shock mcreases the need for flmds 
while the diabetic, the aged, the artenoscler- 
otic, the victim of thrombo-angutis obliterans 
or Raynaud’s disease requires particular at- 
tention in this regard whenever wounds are 
expected to heal in poorly vascularized areas 

The work of Harvey and Howes shows that 
wounded patients should be supphed with an 
adequate diet which is fairly high in protem 
content but we would add that water should 
he given in quantity in conjunction mth the 
protem for Schiff (70) has demonstrated that 
“dehydration intoxication” occurs regularly in 
exsiccated animals fed on a high protein diet 
but that the condition does not arise in the 
event of dehydration on a carbohydrate or fat 
diet 

DeTakats has latterly cnticized the whole- 
sale and routine forcing of flmds, particularly 
following operations We believe, however, 
that continued emphasis should be placed on 
the need of the orgamsm for water and salts 
and that except m those individuals with 
marked cardiac or renal deficiency no harm 
and much good will come from the admimstra- 


tion of from 3,000 to 6,000 cubic centimeters 
of fluid m each 24 hours immediately preced- 
mg and following operation The amount of 
fluid which may produce what Greene and 
Rowntree term water mtoxication far exceeds 
this quantity (Haldane and Pnestley, Adolph) 
provided that enough sodium chlonde is sup- 
Iied to maintain the proper electrolyte and 
osmotic equihbnum (Moss) In fact, it is im- 
possible to produce water intoxication if 
adequate and suitable electrolytes are supphed 
together with the water 

From a chmcal standpoint, the most useful 
catena of the presence of adequate tissue fluid 
are a moist, clean tongue and a copious urinary 
secrePon with low specific gravity It is fair 
to state that dunng the time of heahng, the 
specific gravity of the unne should ne\ er be 
allowed to exceed i 015 

CONCLUSION 

The experiments show' that moderate de- 
hydration in rats, comparable to states of 
dehydration observed climcaliy, result in 
striking weakness in gastnc wounds and m the 
gastnc walls elsewhere than at the wounds 
These effects are marked up to at least 14 
days after operation, the hmit of time to 
which the experiments were earned 
It IS suggested that dehydration has a 
marked inhibitory effect on the processes of 
repair in general and that even after as short 
a penod as 4 days there is sufficient destruc- 
tion of body protoplasm to weaken consider- 
ably many tissues, whether or not they have 
been operated upon 

Such expenmental results demand a con- 
tmued and reiterated emphasis on the value 
of an adequate supply of fimd for mjured 
patients of all tjqies It is, of course, im- 
portant to bear m nund that deh>dration can 
neither be prevented nor cured by water alone 
Sodium chlonde must be supphed m addition 

BIBLIOGRXPHX 

1 Ax>otPH, EF Theexcretionof water fa> the Jidneys 

J Physiol, 1923, 419-449 

2 \kuv.a,H a quantitatue study of wound heahng in 

the rat I Cell mo\ements and cell la>ers dunng 
wound healing H Cell growth during wound 
healing J Med Research, 1919, xerv, 311-351 and 



878 


SURGERY GYNECOLOGY AND OBSTETRICS 


cfehjrftateci by means of a high mtestinal ob 

strnction This finding implies a subctzidation 
of tissues which m luitv results ui a levd of 
tissue acidity which is far abQ\ e the optimum 
Phosphoric sulphuric carbonic and organic 
acids chiefly lactic are produced in increased 
amonnis and as a re ult of diminished \<dume 
flow and capillary congestion ate only meffi 
ciently removed from the region of the wound 

It IS entirely probable that local changes in 
the amount of free tissue water iri the nature 
(Gamble and "Mclier) amount and concen 
iration of electrolyte m the total osmotic pres 
sure of the intercellularand intracellular fluids 
in the arcumstanccs of surface tension and ad 
sorption at the cell membrane andia thehpoid 
concentration of the wound fluids may all in 
fiuence the reactions responsible for healing 
Dehydration obviously may alter any of these 
relationships and may bring about a localized 
failure of what Cannon calls homeostasis 

Ihe moderate dehydration in our rats could 
not have been sufficient to cause exsiccation of 
tissue cells This occurs probably only in 
extremely dehydrated animals near death 
(Underhill and Fisk HiU) When dehydration 
IS moderate tissue acidity as a rule increases 
whereupon according to the principle of 
Donnan lomaed chlonne shifts from m 
tercellular plasma to the cells carrying water 
with It (Van Slyke Wu and Mcl ean Hart 
mann 38) 

Although Keith and Whelan have proved 
that in dogs dehydration brought about by 
the uitravenous injection of pure hypertonic 
saccharo e or glucose does not cause fc\ er the 
injection of oidy hgbtly impure sugar or salts 
does so (Keitb 47 Balcar Sansum and 
Woodyatt) and clinically speaking states of 
dehydration ate usually accompam^ by Is er 
(Rosenstern Shoenthi) If a healing tissue 
were thus subjected to an increased tempera 
ture healing would be favored but as a rule 
the harmful factors attributable to debydra 
tion greatly overbalance this apparent advan 
tage For example in many instances even 
though the body temperature m general is 
above normal penpheral areas ate probably 
normal or subnormal m temperature 

Marnotl and Spiegler point out that foods 
espeaally fat and protein probably are ab 


sorbed poorly from the ^imenUry tract dut 
mg anhydncmia Although w out open 
mcflts tbe ingestion of food by the dehydrated 
wumals was qualitatively and quantitatively 
approximately equal to that la the coDlrob 
It is recognized that a difference in absorption 
might alter the conditions of nutntHra in the 
wound Wc do not believe however that this 
IS a significant factor 
It ^ould be noted that according to tbe 
results of Rose StucLy Mendel and Coi^pII 
anhydrccima is accompanied by gastnc atooy 
and anorexia the more marked the greater the 
dehydration la thcir dogs a complete atony 
was accompanied by absolute refusal of food 
Our rats did not refuse food hut had little 
appetite I rcsumably if moderate atony bad 
any effect on the heimg of 3 gastnc wound 
It mould favor tbe process by providing test 
and rdaUve immobility for the part 
Our effort in these expenments has been to 
produce a dehydration which would simulate 
that which might occur w noiinded or post 
operauvepauenu SucbadehydrationCbylim 
itation of fluid intake) produces m addition to 
the unfav orabie circulatory changespteviously 
mentionedaslightrisevnthebydrogen ion con 

centrat on of the blood (Gamble \IamoU) 1 
more marked nse in the hy dmgea ion concen 
(ration in the tissues (Rous and Dniiy) a nw m 
percentage ol himoglobin (Keith 45 
and Gamble Underhill and Kapsjnow 75) an 
increase m plasma protein (Peters Eisemoasn 
and Bulger Hartmann 3, Reiss Mamott) 
and an increase in non electrolytesof the bl^ 

such as urea and uncaad(Af3iTJ0tt MacKay 

and SlacKay) There is htfle or no alteration 
ID ibe concentration of electrolyt^ ( va iv 
Mg Ca HPO SO ) except Cl 
considerably increased (Schiff 69 
Whelan) The lactic acid content of the 
IS often doubled (Hartmann 37 
Schiff 6p) while the ability oS the hvei W 
mobilize glycogen is d«rea-ed 
and there may be possiWj as 3 
a stight increase in the ketone acids 0 
Wood(Moorc Marriott) 
out that dehydration ^^y be accompamed g 
a blood stream alkafoMS (Mclv er and Gamblej 
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The brain of a large dog weighs from 4 to 
5 ounces The gross appearance of the cere- 
brum and cerebellum is not markedly different 
from that of the human, the convolutions, 
however, are broader and less numerous The 
cerebral hemispheres are very broad behind 
and dimmish in width antenorly, there is a 
sudden narrowmg at the frontal lobes which 
are flattened laterally The antenor end of the 
olfactory bulb projects beyond the frontal 
lobe The hypophysis is circular and small, 
the pons is relatively small, the cerebellum is 
very broad, but is low and also compressed 
from before backward The medulla oblongata 
IS broad and thick The pyramids are large 
and prominent 

The spinal cord is almost circular in cross 
section except at the well marked cervical and 
lumbar enlargements where it is compressed 
dorsoventraliy The spinal nerves are ar- 
ranged m pairs, 

8 cervical 13 thoracic 

6 lumbar 5 sacral 

The central canal is patent, in this respect 
diSermg from the majority of human cords 
and this must be considered when mjecting 
anssthetics into the subdural space because 
of the ascent of the drug to the vital centers 
There is approximately 20 to 25 cubic centi- 
meters of spinal fluid in the subarachnoid 
space of a large dog 

While the precedmg companson is lacLmg 
m minor details and m accurate descnption 
of the finer anatomical points, it shows that 
the cerebrospinal system of the dog presents 
no gross dissimilanty to that of the human 
great enough to preclude its use m studymg 
the eSect of the action of various drugs m- 
jected into the cistema and subaractooid 
space The difficulties encountered are tech- 
mcal and due to the morphology of the spinous 
processes and lamms Successful spinal 
punctures are practically impossible without 
injuring the cord, or penetrating the central 
canal 

e have regularly performed laimnec- 
tomies, with the exception of eight or ten 
expenments (200 dogs) to insure thorough 
mcxing of anaesthetic solution and spmal fluid 
and to decrease the possibility of traumatizing 


tbe cord We felt this gave us much greater 
secunty m the work we were attemptmg, 
although It prolonged pre-expenmental pro- 
cedures Recently we have seen that H 
Dvorak and M H Manson (3) have operated 
on dogs under spinal anmsthesia with about 
80 per cent successful mjections, but m their 
preliminary work, they have not mentioned 
whether trauma was produced in the cord or 
not 

TECHNIQUE OE LAiHNECTOlTST AND SPIN-U, 
PUNCTURE IN THE DOG 

The operative field is prepared in the usual 
way, the muscles are separated from the 
spmous processes, subpenosteally, the spinous 
processes are removed with bone cutting 
forceps, and a portion of the lammas with 
rongeur forceps We have found that if an 
opening into the canal be made just large 
enough to insert a Cozzobm-AUport bone 
rongeur, the remamder of the operation is 
simple At times one is annoyed by a small 
spurtmg vessel if considerable bone is re- 
moved laterally This can usually be con- 
trolled by fixing a small piece of muscle 
agamst it The dura is covered with a layer 
01 areolar tissue which should be pushed aside 
with moist gauze For mjection, we use a 
needle slightly larger than the average hypo- 
dermic, which is bent i centimeter from the 
point to a Qo degree angle The point is then 
resharpened Even with these precautions, 
one may penetrate the cord and force the 
solution into the central canal 

TECHNIQUE OP CISTERNX PUNCTURE 
IN THE DOG 

The tedmique of cistema puncture m the 
dog IS different from that m the human in 
that one carmot follow the recedmg ocapital 
bone to the foramen magnum m the dog be- 
cause of the projection of the occipital con- 
dyles After expenmentmg with many positions 
and vanous types of technique, we have decided 
that the followmg is the simplest 

The animal is anassthetized, placed m a lateral 
prone position with the head slightly raised, the 
ocaput IS shaved and painted with tincture 01 
lodme, the nose is held at nght angles to the vertebral 
column A point is selected m the midline 3 3 
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I N 1920 observed that high anicsthcsia 
from the second to the fourth nb could 
be obtained in shocked patients vthen 
half the usual dose of stovaine was injected 
mtraspmally This led us to study the cerehro 
spinal pressure of patients suffcnng with rup 
tured duodenal ulcer acute pancreatitis etc 
and -ft e found that the pressure was invariably 
reduced We also observed that when patients 
became fearful and struggled dunng the m 
jection we frequently failed to obtain anas 
thesia when the full adult dose was adnums 
tered In these patients the cerebrospinal 
pressure was of course increased We felt 
that the dtSusion of anssthetics injected tntca 
spinally when given m an upnght position was 
intimately assoaated with the cerebrospinal 
pressure These deductions were partially con 
hrmed by clinical observations By teduaog 
the spinal pressure from that found to zo milh 
meters of mercury we were able to obtain 
uniformly high aniesthesia by injecting the 
full adult doses at the third lumbar interspace 
The height could be varied by using the same 
dose at a different pressure — the higher the 
cerebrospinal pressure the lower the an®sthe 
sia These deductions were conhrmed by 
animal expenmeatation in 1953 In addition 
we noted that smaller amounts of the anws 
thetic solution at lower cerebrospinal pres 
surcs gave a shorter penod of amesthesia but 
kept region an^sthetiaed belo v the fourth 
nb Larger doses at higher pressures gave a 
more prolonged ancesthcsia at lower levels 
Out endeavors to control the height of 
anarsthesia and degree of shock by using the 
same interspace and the same degree of mix 
mg varjiQg the dose with the cerebrospinal 
pressure were only partially successful bov 
ever and we concluded that factors other than 
those recognized up to that time vere tespon 
sible for the physiologic changes following the 
giving of the mtraspinal injection Hiat this 


contention was correct is shown by the repod 
of our experimental work which follows 
Experimental work was begun in igjj un 
der the direction of Dr J E Sweet then 
professor of surgical research at the University 
of Pemjsylvania From 1926 to 1930 etpen 
ments were conducted in the Department of 
Experimental Pathology at the same lastitu 
tion and m 1931 in the Department of Surgi 
cal Research Temple Utuverstty We have 
operated on approximately 200 dogs and hate 
always removed the brain and spinal cord at 
the completion of the eipenment to deter 
mine the extent of the diHusios of the oass 
Ihctic the po ibility of needle punctures in 
medulla or cord anssthetic 10 the central 
canal or himorrbage If any evidence of 
trauma was present the cxpenmetit was dis 
carded 

Because of the lack of information in sur 
gical literature on the morphology of the 
cranium and vertebral and tneir contents in 
the lower animals we include a bnef note on 
the comparativeanatomy of man and the dog 


COilPAJtATIVE ANATOSIV Ot XUK CE*EBRO 
SPmAL SYSTEMS OF MAV AND tUE DOG 
Ihere is little diGetence between the pn^ 
tecUve covering of the brain and ^mal cord 
la man and the dog The thickne^ 
processes and attachments of the dura wim 
one or t TO exceptions are identical In 
dog however the teatonum cerebelh is a 
crescentic fold occupying the transverse tis 
sure between the cerebellam and the cere r 
hemispheres and is reinforced by the tea 
tonum osseum a thin flat bony plate i m 
meter in thickness attached to the dur 
antenorly The dura cov enng the 
IS the same as in the human the subdug 
space IS smaller the cord appro^^^hng^g 
d^ 1 his is particularly true m the cervical 
and lumbar regions 




Fig 2 Effect of novocain strychnine solution on costal 
and abdominal respiration Male, weight jg 4 kilograms 
Laminectomy fifth to seventh thoracic, cord tied at sixth 
thoracic, x cubic centimeter novocam strjchnme solution 
mjected below tie, with very shght drop m blood pressure 
and shght dimmution in amphtude of costal respiration 
Later 1 cubic centimeter of same solution mjected above 
tie produced marked drop in blood pressure with almost 
complete loss m costal tracmg and a marked mcrease m 
amplitude of abdonainal respiration One half hour later 
costal and abdominal respiratory traang returned to 
normal excursion as did blood pressure Dye had reached 
faintly to fourth cervical Evidently the amount of novo- 
cain contamed in the solution was insufficient to paral>ae 
completely the phremc nerve roots A, costal respiration, 
B, abdominal respiration, C, carotid blood pressure, D, 
tune, 5 seconds, E, signal 

sions and opening of the systena There exists 
a valvular action in the course of the sub- 
arachnoid space 

The absorption of substances from the 
subarachnoid space is relatively rapid, for 
phenolsulphonephthalem mtroduced mto the 
subarachnoid space can be detected in the 
unne in 25 nunutes Such absorption rate is 
entirely too slow, however, to produce an 
immediate fall in arterial pressure foUowmg 
the mduction of spmal anaesthesia However, 
to rule out the possible effect of the anaes- 
thesia by way of the vascular system, through 
absorption from the subarachnoid space, 
mtra-artenal and mtravenous mjection of 
stovaine solutions were made Intra-artenal 
mjection produced but a shght transitory faU 
m artenal pressure Intravenous mjection, on 
the other hand, caused a more pronounced 
and prolonged fall with recovery to the pre- 
^l^ction level m about 8 mmutes (Fig i) 
(See work m 1931 ) We felt that these facts 
niled out a possible effect of the anaesthetic 



solution by way of the vascular system 
through absorption from the subarachnoid 
space 

In attempting to determine the reason for 
the fall m artenal pressure, we made oncono- 
metnc reachngs of the lower extremities of 
dogs under spmal anaesthesia with negative 
results, and concluded that a dilatation of 
the penpheral vessels was m no way asso- 
ciated with this distressmg and at times 
alarmmg comphcation of spmal anmsthesia 
nor could we observe either blanchmg or 
hypermmia of exposed portions of the m- 
testinal tract supphed by the splanchnics 

Further by ligaturmg the cord just above 
the ongm of the splanchmcs (sixth dorsal to 
second lumbar) we obtamed evidence of 
splanchmc stimulation with hyperpenstalsis, 
vomitmg, etc , without any m artenal 
pressure By domg two larmnectomies and seg- 
mentmg the cord with ligatures in the region 
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centunete sb«(owtiieocaptdp otub«ra ce ANo 

20 gauge spinaiac dlev. ih the pome light!/ beveled 
u 10$ tted at nght ogles f t a ditcio e o! i $ ceoti 
meter* Tb tylet is witbd awo n tb th ups of 
the fingers the oe die is gc d ally n&e ted until 
cerebi spinal fluid appears If ether i bemg u ed 
as BO aoxsthetic and the dog i a oo coal one the 
spinal fiud mil curt from the needle \\e have 
tar ly encountered hsmor hage and a e p eUcalfy 
aluay able to m t the anxsthetie with the spinu 
fluid 

EXJERUtENTAt tSO&n. DlTRINC; 1923-1935 

In order to determine the height reached by 
the anesthetic solution on injection rosanilm 
bydrochlonde \vas added This d>e stained 
the dura mater quite defLmtelv whenever it 
came m contact with it and diffused equally 
with the anesthetic solution We determined 
this by doing a laminectomy under local 
anmsthesia giving spinal and then testing 
the cutaneous sensation by means of the 
galvamc current 

The spread of the anaesthetic injected into 
the subarachnoid space is dependent upon (s) 
the existing pressure of tie cerehrospmal 
fluid (3) the -volume of solution injected (3) 
the degree of mechamcal intermixing of the 
injected solution mth the spinal fluid (4} the 
force with which the mjection is made and 
(5) to a leaser degree position of the 
patient Th^ factors ate controllable and 


from the experiments made ue coaclud d 
that the tMusion of the anesthetic solutioa 
was inversely proportional to the cetebro 
spinal pressure other factors bemg equal 
force of injection volume of solution injected 
position of the dog etc 
A greater cerebrospinal fluid pressure 
exists at the cistena magna than at the level 
of the third lumbar vertebra with the patient 
m the sitting position This is true also m 
the dog But if the patient bes on his side 
and a simultaneous astema and lumbar 
puncture he made and pressures talen it mil 
be found that they are the same This also 
holds true fot the dog Such being the case 
ibe cerebrospinal system must be hjtlo- 
dynamic and not hjdro5tatic The eiplana 
tion probably hes in the anatomical construe 
Uon of the subarachnoid space 'Ve do not 
have a free cylinder as it were of cerebto- 
pmai fluid about the cord font is broken at 
regular intervals by the anterior and po tC' 
nor roots conung out so that wbat we reany 
have IS an antenor and po tenor coima mm 
a ainimunication between the aene roo« 
aud also at the astema magna ‘ And wiia 
changing poaJtions ne have mechamcal occiu 
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Fig 5 Effect of low spinal, eighth thoracic, m human on coistai and abdominal respiration. Epper tranng costal, 
tower abdominal Tracmg at left, shortly after injection of stoiaine, at right, 30 minutes later, neither showing any 
change in respiratory e.tcursion 



Fig 6 Effect of high spinal, fourth thoracic, m human on costal and abdominal respiration Insertion of radium for 
carcinoma of cervix Upper trgcing costal, lower abdominal Tracing at left, before injection of stovaine, at nght, 
after injection of stovaine with complete loss of costal respiratory excursions 


proved to cause a drop m blood pressure if 
injected high enough, caused no change in 
either respiratory tracings or artenal pres- 
sure Stovaine injected m the thoracic region 
would paralyze the intercostal nerves and 
although there would be an immediate im- 
pairment and rapid loss of all respiratory 
movements of the chest wall and thoracic 
tracing, together with a marked fall in arte- 
nal pressure, abdominal respiration would 
still persist ummpaired If, however, stovaine 
^\ere injected high in the thoracic cord so 
that It diffused both low enough to paralyze 
the mtercostals and high enough to paralyze 
the phremc nerves, and consequently the 
diaphragm, then there would be almost im- 
mediate cessation of all respiratory move- 
ments, costal and abdominal (diaphragmatic) 
^nd a more marked fall m artenal pressure 

(Fig 3) 

If the amesthetic solution had not paralyzed 
the medullary centers, then there would be a 
slight asphyxial rise m blood pressure after 
the onginal marked drop due to stimulation 
of the vasomotor centers by the circulating 
carbon dioxide \Vhen the center became 


fatigued the blood pressure tell and the dog 
died If however, artificial respiration wmre 
employed before the center tired, the animal 
could be kept alive until voluntary respira- 
tion returned provided artificial respiration 
was instituted soon enough Repeated expen- 
ments confirmed this 

If cisternal puncture was used for injecting 
the anmsthetic, then we would have an imme- 
diate asphyxial nse in arterial pressure, unless 
the drug employed was too toxic for the vaso- 
motor center If artificial respiration was not 
used, the animal would die, but by artificial 
respiration alone, we could mvanably keep 
the dogs ahve until xoluntaiy- respiration re- 
turned (Fig 4) 

These expenments convinced us that the 
most important danger signal in spinal an- 
esthesia was embarrassment in respiration 
and that the alarming drop in blood pressure, 
which was being watched so closely clinically, 
was of secondary importance 

With this fact m mind we followed several 
patients to the operating room and made 
thoracic and abdominal tracings m e.xactly 
the same manner as m our experimental work 
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of the fifth thoraac and first lumbar and 
then injecting stovaine solution we could 
till not demonstrate to our satisfaction that 
the splanchnics were operate e la the fall of 
artenal pres ure For by tying the ligature m 
the tirst lumbar segment sutficiently snug to 
obliterate the subarachnoid space and then 
injecting stoi ame below no fall m blood pres 
sure was recorded Obliterating the subarach 
noid pact at the level of the filth thoracic by 
the same means and injecting the stovaine 
into the upper thoracic region of the cord 
above the fifth thoracic segment we obta ned 
a much greater fall m blood pressure with an 
immediate effect on respiration (Fi^ 3) 
While we realized these two findings were 
not conclusive evidence against a vasodilata 


Uon of the splanchnic area being coo erned in 
the m arterial pressure other significant 
tindiQgs claimed our attention (i) 

We realized by nov that rc pimtoiy eo 
barrassraent was mtimately a sociated witn 
the in blood pressure and subsej ent ex 
penmeits confirmed this ver> . 

We made simultancou tracings of tarouo 
artenal pressure by means of a mercury m 
meter and of re piratioi b} ^ „ 

mographs around the chest and abdomen m 
connection vith recording tambours f^ t^ 
o taf and diaphragmatic 
ments respectively B/ 
mg the cord as described st could d °io^ 




i 

“r artenal 

stowed absence shows an immediate faU m carofad blood oressure ^ centimeteis stovame 

carotid tracmg, A time (s Ss)"“" Respiration tra^“ 
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Fig n Xo^ocam strydinme 40 

cubic centimeters of novocam f Vol^tar^ respuatoi returned 12 minutes after artificial respiration 

arterial pressure (carotid), C, signal, Dj time internals (5 secon s) 



N^eocaine cisternal miection October t, 1930 Female, ^veight 9 Ulograms Cisternal mjection of 2 cubic 

centSneYers of^SLme No cissation but diminution m ATnal 

about 3 minutes after mjection Permanent rise in artenal pressure after injection - 1 , tboraac respiration. B, artenal 

pressure (carotid), C, signal, D, time mtenals (5 seconds) 


tracings m conjunction with pneumographs, 
but also by using a Jackson’s intrapleural 
cannula (Fig 10) 

EXPERIMENT \L WORK DURING 1 93° 

Between the years 1927-1930 there had 
been a noticeable mcrease in the use of spmal 
anesthesia, in hospitals in which it had seldom 
been used before There were many more 
anesthetic solutions on the market and differ- 
ent commercial houses were preparmg the 
same drug, some in ampule form and others in 
crystalline form Further, it had been noticed 
that indifferent and at times unreliable results 
were being obtained from the same drug sup- 
plied by different firms, and lastly, deaths had 
occurred in the hands of skilled spmal anaes- 
thetists who had had many years’ expenence 


with this type of anesthesia This may have 
been due m part to the enthusiasm of certain 
firms in advertismg anesthetic solutions and 
special formulas without adequate prehmmary 
expenmental m\estigations These facts led 
us to study, m the faU of 1930, the action of 
different anesthetic solutions 

We attempted to gauge the relative potency 
and toxicity of several commercial anesthetic 
solutions by usmg the full amount of the drug 
contained in the ampule and timing the disap- 
pearance ot all respiratorj’’ movements and 
the period of artificial respiration required 
before voluntary respiration was resumed 
We realised that this would not be recognized 
as a vahd pharmacological assaj, because 
different solutions contamed more drug per 
cubic centimeter, but it would give a relative 
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£Xi*EMMEKTAt ^ORf. D0MNC 19J6-I928 ifac other hand sjmuJtaneouj with the era 
The mo^t alarming feature of spinal barrassment of respiration and fail in aitcna! 
anrasthesia is thu fall m arterial pressure and pressure there occurred an alteration m the 
m our experimental \ ork we consistently pre sure within the superior tens cs\a (Fib. 
faded to obtain a fall in blood pressure unless 780) The venous pressure within tbs 
a sufficient mirabcr 0/ intercostal nerves had great cistern tended to nse and approach leeo 
been anesthetized to embarrass ih* racic or atmospheric pressure as re piration diiain 
respiration Usuallv though not invariably ished and as the resptratorj etabarrassment 
re piralory embarrassment preceded the fall continued to complete cc ation thesjpenor 
in arterial pres utc casal pressure became pro tc iveiy more and 

To determine the reason for this associated more po itive although the hurt continued to 
fall m artcnal pressure w e made simultaneous beat quite forcibly 
aiteriid and senous pre sure tra mgs from We considered the foliowing as a po ihfe 
both inferior and superior vena cava buitablv explanation for this ^ he pooling of bto^ m 

bent and paraffined lass tubes were | a 'ed the lungs with failure of the left heart toobt^ 

up the lumen of the femoral and ihac veins lo an adequate volume of blood because of nw 
the inferior vena cava and do\ n the external absence of the pulmonarj lurg action 8JCu 
jugular vein to a point just below it v;d es a phenomenon if cxi ting would dam ba 

These uere connected by pre ure tubing the vemous blood into the ngfat heart ana te 
with a Brodit bellois with the mlcrpoation great vessels of the che t prociucin , 

of a column of air between the bellows and an increase of both blood voluint arl 00 


the citrate solution in the gla s tubes This 
allow ed us to record < n the kymograph drum 
all fluctuation of pressure % Uhin each cava 
We found that an increase of pressure within 
the inienor vena cava did not accompany 
the most profound fall m general «urtcn^ 
pressure and we look this to be pr sumptive 
evidence that splanchnic dilatation was not 
responsible for the fall la blood pressure On 


pressure , 1 , „ 

W e realized that tl cse possible ex^ u ation 
were opposed to the current concept ol 
physiology of the heart lung blood Ho* 
mechanism but were further 
roting that the nsmg pres ure m the supen 
vena cava after the induction 
thcsia coM be JiaeaseJ by aitificul re j-m 
twn This was confimed rot onl> b> venous 


Fig 14 Plethysmograph tracing showing decrease of intestinal \oluine following intraspinal injection of stovaine 
id subcutaneous injection of ephedrm Dog, weight 15 3 kilograms Laminectomj fifth to se\ enth dorsal Ephednni^ 
am given subcutaneously 3 mmutes before sto\ ame 08 gram stovaine Xo 2 Gradual fall in arterial presaiire and 
ilume of ileum, respirations decreased m amphtude and almost stopped Second mjection of ephedrm giien 6 
mutes after stovaine Artificial respiration started, blood pressure rose, also plethysmograph, loluntary respiration 
sumedm 12 mmutes Dye reached to the second cervical 4, respiration, B, pIeth>smograph (ileum), C, carotid, D, 
me (5 seconds), E, signal 



Fig 15 Plethysmograph tracing showmg no change m i olume of mtesUne foUowmg mtraspmal mjection of sto\ ame 
ipm 27, 1931 Male dog, ir 2 kUograms, ether anaisthesia lammectomy eleventh thoracic to second lumbai^r c centi 
,1) placed m Livnngston’s oncometer— mjection 2 cubic centimeters stovame soluUon Xo 2 Simht 

^ m blood pressure with pracUcally no change m volume of ileum Dunmution m amphtude of resmration hm 
Kovery without artificial means D>e ascended to seventh cervical-autopsy showed that dvrhad not wneSaLd 
entral canal 4, respiration, B. plethj-smograph (ileum), C, caroUd, D. time (5 seconds), E, s^ penetrated 
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indication from the standpoint of thetc action 
on respiration which is the ^^reatest dangenn 
spinal ancestheaia The full 2 cubic centimeters 
of anssthetic solution were given ivitb sulB 
cient losandin h\dtocblonde added to stain 
the dura and these were all administered by 
the cisternal route We had previously deter 
mined that an equivalent amount of salt solu 
tion ot other inert fluid would cause but 
transitory changes in either blood pressure or 
respiration no more in fact than would be 
caused by simple cistern^ puncture We 
chose the cisternal route because we wished 
to get the most rapid and toxic effect possible 
on the respiratory center and nerves govern 
ing respiratory movements 
In general we found that artifiaal respira 
lion was the most cfScient method of tesusa 
tation and the only stimulation necessary to 
effect reco\ery provided it was begun before 
the respiratory center had ceased to function 
and was kept up long enough Measuring the 
toxicitv and potency of the drugs employed 
by the rapidity of loss of respiratron and 
length of time necessary for recovery with 
artificial respiration we found that they 
ranged themselves in the folio vmg sequence 
Butyn stovaine (different commercial prepa 
rations) nupercaine spinocame apothesme 
novocain (different commercial preparations) 
and least tone neocaine (Figs n and 12) 


£Xr£SlUFVTAL WORa DURING 19jt 

Jn the late summer or early fall of lo^o Bn. 
Ferguson and North (4) working m Dr I S 
Kavdin s laboratorv had excised the splasch 
me ganglia in dogs and after recovery had 
induced spinal anaisthesia with no diaereat 
results in artenal pressure findings than 
occurred m dogs with intact splaachmc gan 
gha This con&med our previous statements 
of 1925 and i<)2S based on ne ative finding 
We again confirmed these findings in by 
the pletbjsmographic tracings of dogs ltd 
neys and portions of the ifcum using Liwg 
ston s oncometer (Figs rj 14 and 15) loiw 
experiment could we demonstrate a co .slant 
tactsasc ia volume of fhe contained organ 
which would have happened had splanchnic 
dilatation occurred 

In discussing the problem with Dr Livi^ 
ston he suggested the u eofniyocardographic 
traangs on the exposed heart since most 01 
our data pointed tov ard mtrathoracic 
tioDS being chiefly concerned with ibemartca 
fall m artenal pressure 

We hav e performed mj ocardiograpmc trac 
mgs on the exposed heart of dOj,s in conjuoc 
uon with artenal carotid tracings and 
been able to demonstrate in all exper^wls w 
date that thelsll in artenal pressure foUo«^ 
rfie mtraspinal injection of the commonly 
anesthetics — stovaine novocain etc. M 
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DRUG PARALYSIS of cardiac .nd RESPIRATORY L'ERVkS 

'X 


1 ipj rni«nl of cardiac fuiciion 

Dilalolion of hccrl 

Venous stasis 
Fall in blood 



re'p/'i 


■all 


ion 


pressure ^ 

Anoxc&m^ 

Cessation of respirdbon 
Death 


Table I 


5 If no artificul means of stimulation are 
resorted to, and artificial respiration is all that 
IS necessary, voluntary respiration will cease 
entirely and the dog will die (Table I) 

The sequence of the events as outlined pre- 
supposes that the anaesthetic drug has reached 
the level of the cord supplying cardiac and 
respiratory nerves Should the drug not affect 
the cardiac nerves directly, but only impair 
respiration, then the sequence of events \vould 
be (i) impairment of respiration, (a) venous 
stasis, (3) fall in arterial pressure, (4) anoxae- 
mia, with Its resultant effect on all factors 
mentioned until the paralytic effect of the 
drug begins to wear off In other words, a 
vicious circle is established and continued as 
long as the drug acts on the motor respiratory 
nerves 

To determine the efficiency of the Drinker 
respirator m treating patients suffenng with 
respiratory fadure following spinal anaesthesia 
and to observe the sucking action of the nega- 
tive pressure chamber on viscera through an 
abdominal incision, the folloivmg experiments 
were conducted 


March rS, 1931 Dog No 66 Male, white collie, 
weight 2$ kilograms, Philadelphia General Hospital 
Cisterna injection. 08 stovame lactic acid, 08, 
alcohol, 02, distilled water to make 2 cubic cen- 
timeters, solution colored with anahne dye 
The spinal flmd was clear, the anesthetic solution 
was well mixed, requiring 18 seconds There was 
an immediate paralysis, with diminution of ampU- 
tude of respiration A.t the end of 2 minutes, 
^piration had ceased, the animal was placed m the 
Hrinker apparatus and artificial respiration started 
Aormal excursions were obtained at 20 millimeters 
pressure horty minutes after the injection the 
animal moved the right masseter muscle The res- 



Fig 17 Contmuation of mjocardiographic tracing 
shown in Figure i6, 20 minutes after injection cf stovame 
Compare amphtude of excursions of the m> ocardiograph 
with those of Figure 16 


pirator was stopped and the animal resumed normal 
respirations Fifty-seven minutes after the injec- 
tion the animal xoluntanly moved the right fore- 
paw Shortly after this he was taken out of the 
respirator A right midrectus incision was made and 
a 20 centimeter loop of ileum was placed outside the 
rectus muscle The animal was returned to the 
respirator, but artificial respiration resumed by the 
negative pressure had no effect on the position of the 
ileum The dog was kiUed wnth ether 

Postmortem examination showed that there was 
no haemorrhage into the cistema, the dye had pene- 
trated to the second cervical, and anteriorly to the 
mammillary bodies 

Apnl 18, 1931 Dog No 84 Female, weight 
22 7 kilograms, aseptic procedure throughout \n- 
asthetic 08 stovame (Babcock’s solution) without 
dye Cistema injection 9 °3 am, cerebrospinal 
fluid clear— mixmg tune 25 seconds, 9 04 am, 
placed m Drinker respirator, 9 09 a m , ocular re- 
flexes absent, respirations ceased, 9 10 a m , respira- 
tor started, 911, hngual artery not pulsatmg, 912, 
pulsation in hngual artery returned, 9 20, voluntary 
respirations returned animal removed from respira- 
tor, 9 31 anunal moved forepaws, 10 20, stood on 
all fours and walked about cage -^pnl 25 1931 
ammal in good condition ’ ’ 

These expenments show that the Drinker 
respirator is a valuable adjunct in combatin'r 
respiratory- failure induced by spinal anes- 
thesia and that the negative pressure in the 
cabinet is not sufficient to eviscerate a subject 
wnth an open abdominal wound 
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ciated with a dilatatwn of the entire heart from lie inirapulmonaty and mtralhoracic 
more particularly the nght ventricle a rclaxa pressurebecauseneithertbeheartisbeatingnor 
tion of heart muscle and decrease in force of the lungs expanding in a closed space Ho 
the contraction This latter appears within ever under artificial respiration and with the 
about a minutes with the drugs used so far heart exposed myocariographic tracings 
almost simultaneous with the relaxation and can be made over a period of hours with no 
dilatation of the heart (Fig i6) Moving change in the cardiac contractions or tonicity 
pictures of this phenomenon have been ob of the heart muscle \\c feel therefore that 

tamed and show what happens quite dramati the opening of the thorax under aitihcial 

cally There is a gradual rcco\ ery o f the lone re piration and simple exposure of the heart 
of the heart muscle and force of conlraclion cannot be re ponsible for the dilatation noted 
and the original pre injection conditson of (he Further studies along this line are being 

heart IS obtained m from 20 to 45 minutes de continued different anicsthetic solutions and 
pending upon the drug used and the height of cpbednn being used to help maintain artenai 
the ansstisetic provided there is no previous pressure and will be reported subsequently 
tnjocardial damage (Fig 17) In one dog The results of our experimental work to 
used there was ^most immediate eatreme date have led us to formulate the folloi'in? 
dilatation of the heart \ Hh death in about 20 course of c% ents as a probable modus oftraadi 
minutes Histological examination of both in death in the pinaJ anicslhe la 

nght and left ventricle showed definite evi i A drug paralysis of cardiac and re {Hra 

dence of a subacute myocarditis with localued tory nerves leading to 

areas of cellular infiltration in the intersUttal 2 Dilatation of the heart and rc^pira o' 

tissue embarrassment 

In all fairness we must state that m these 3 Cardiac dilatation permits venous s 
dogs with niyocardiographic tracings it was and fall in arterial pressure the former D s 
necessary to use artificial respiration through aided by the respiratory imp^rmeni 
out the experiment because thus far we have 4 Anosaimia is caused „f«in 

been unable to expose the heart without open arterial pressure and diminished re pirat 
mg the pleural cavity There is no assistance which also aids in venous stasis 
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surgeon at a glance the depth of the patient’s 
respirations If they have diminished he 
reminds the anaesthetist to mstruct the patient 
to perform deep breathing If voluntary 
forced mspiration cannot be accomphshed by 
the patient, then forced inspiration should be 
earned out or the patient placed m a Drinker 
respirator Any of these procedures combats 
collapse by mcreasing mtrapulmonary and 
mtrathoracic pressure, preventmg overdilata- 
tion of the large venous channels and assistmg 
the heart to empty by pressure from the dis- 
tended lungs One of the most unpleasant 
features following spmal anaesthesia from a 
subjective standpomt is the inabihty to 
breathe, and is responsible for the fear of 
impending death ivhich some have evpen- 
enced This anoxaemia has a decided effect on 
the respiratory center and the oxygenation 
of the heart muscle There can be no objec- 
tion to the use of adrenahn or ephednn As 
previously stated, however, neither of these 
drugs has prevented cardiac dilatation nor 
relieved respiratory embarrassment in our 
experimental work In sudden collapse the 
intravenous mjection of adrenaihn should be 
used m addition to forced mspiration In 
animals where the respirator has been used 
withm a mmute after complete cessation of 
respiration stimulants have not been neces- 
sary 

SUMMARY OF EXPERTMENTAI. WORK 

1 The fall m blood pressure foUowmg the 
mjection of an anaesthetic mto the subarach- 
noid space IS not due to a collection of blood 
in the splanchmc area 

2 When the anaesthetic ascends to the 
fourth thoracic nerve roots or higher in the 
dog there is an associated dilatation of the 
heart 

3 The marked fall m blood pressure is 
mainly cardiac Paralysis of the mtercostal 
nnd phremc nerves interfere with normal chest 
expansion and diaphragmatic excursion caus- 
mg a dammmg back of venous blood m the 
right heart and its tnbutanes When the 


ascent of the amesthetic m the spmal canal is 
gradual, the blood pressure drops gradually 
and reaches its minimum m from 15 to 20 
mmutes When the anaesthetic ascends rapidly 
and sufficiently high to affect not only the 
nerves of respiration but the respiratory and 
vasomotor centers, the fall m artenal pressure 
IS almost immediate but may be preceded by 
an asphyxial rise 

4 Sudden deaths followmg mtraspmal in- 
jections may be cardiac, cardiac and respira- 
tory, or respiratory 

5 Adrenahn and ephednn have not pre 
vented cardiac dilatation in our expenments 

6 The Dnnker respirator alone will re- 
suscitate an animal that has received the lull 
adult dose of a spmal anaesthetic mto the 
cistema 

COXCLUSIONS 

Practical apphcation of experimental work 
to chmeal usage 

T Selection of the patient and an early 
recogmtion of a high effect are most important 
from the standpomt of the prevention of 
deaths 

a The foregomgoutlme we beheve should 
assist m selectmg patients for spmal anaes- 
thesia 

b A respirometer should be used to de- 
termine early changes m respiratory volume 
foilowung spmal anaesthesia 

2 Safe anaesthesiais thepreservmtion of epi- 
cntic and protopathic sensation about the 
level of the sixth nb Above this cardiac and 
respiratory embarrassment may develop 

3 Up to the present time there is no known 
method of absolutely preventmg deaths from 
spmal anaesthesia, but artificial respiration 
offers the best means for combatmg respira- 
tory embarrassment and the fall in artenal 
pressure 
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CUMCAt ASPECT* OF SPINAl ANESTHESIA 
Thft nsL associAted wrtlx spinal anasthe is 
has never been fully recognired because of a 
mi interpretation of the true cause of the drop 
tn blood pressure and a lack of appreoatton of 
the early effects of the mtraspinal amsihetic 
on the nerves of tespitaUon f^s has inter 
fered ivith the placing of spinal anx thesia m 
Its proper caiegorv when compared with other 
anxsthetics \\ e have aln ays know n that the 
extent of upward diffusion determines the 
degree of shock Ys in ordinary shock the 
blood pressure fails the skin becomes pale the 
respiration shallow but no one has wntten 
of having seen a sugused or congested intestine 
during a laparotomy under spinal anjestfaesia 
Shock IS found m those cases m which the 
anxsthetic ascends higher than the uppermost 
ongin of the splanchnics 
The knowledge that cardiac IiUtation with 
thoracic stagnation of blood may be an 
accompaiuiacnt of spinal anxsthcsia m^e it 
po able for us to understand more clearly the 
catastrophes that have occurred in the past 
and to outline a routine to follow for sheeting 
and protecting patients m the future who are 


capoaty No outline can in any way take the 
place of esperjence but we believe that it riU 
help those contemplating u mg spioal anxs 
thesia to avoid the catastrophes which are not 
uncommon in ones earl> expcnence The 
proper evaluation of the jsmost important 

but some patients wall react unfavorably 
under pmal anssthesia on theoperatmg tabie 
This happens where the miocardial dairsge 
has been of such a character that it escapes 
pre operative detection la this type of ease 
espeaally it is essential that high effect be 
recognized early and we advise the u c of the 
rcipicometer for this purpo-e (Fig 18) 
WMe cutaneous anxsthe'ya v lU help us to 
delcroune the height of anxsthcsia ualm the 
anasthelist is espeaally trained in taking 
care of these patient she will not make re 
peated exanuoations The surgeon is m part 
responsible because of his failure to insist on 
repeated Maainalions and there are occasions 
when the anxsthctist attempts to raake 00 
servations but the upper level of the aaxs 
thesia maj be in the operative Held ft must 
be remembered however that the first level 
of anxsthcsia is not final as deternunea oy 
cutaneous sensation but that usually there is a 


gradual ascent Webavehadcase ofdelayM 
candidates for spmal anxsthesia (Table anasthesia in which the anxsthetic 

\\ e still bebeve that there IS a great desd to toahighlevel This we caning sa^iactoy 
Icam about the heart and iL, functwaal explain The re pirometer indicates to 
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It IS difficult to tell whether the migratory 
phlebitis, -fthich is so often the concomitant 
of thrombo-angutis obhterans, is an inde- 
peadent disease or closely coimected with the 
usual type of migratory phlebitis as seen 
4 Thrombophlebitts It is this type, m 
ivhich the thrombosis is the predominating 
factor and the phlebitis a secondary one, that 
IS frequently unrecognized chmcally and otten 
results m sudden death from pulmonary em- 
bolism It IS in reference to this particular 
type that we have devoted our biochermcal 
studies 

PHYSIC A.L lORCES 

It would seem advisable to enter into a 
philosophical discussion of the physical forces 
of postoperative thrombosis and thrombo- 
phlebitis and to attempt to denve therefrom 
a prophylactic policy Analytical reports from 
surgical chnics tend to show that these con- 
ditions are more prevalent followmg opera- 
tions upon the abdomen and m fat people, 
and rarely do they occur following operations 
on the brain and skull One may ask why 
this should be, for many large veins must be 
traumatized in skull operations I venture to 
suggest the following factors occurrmg m their 
etiology 

a In abdominal cases, m which the sur- 
gical approach has been through the abdomi- 
nal wall, there is constant motion in the field 
of repair dunng the first 48 hours, m opera- 
tions on the skull, with the ngid skull cap, 
the field is kept at rest With every breath 
taken and with the usual postoperative nausea 
and vomiting there is a constant thrust and 
pull on the operative field, which nught easity 
dislodge a thrombus or cause its e\tension 
into a larger vem 

b The approach for an abdominal opera- 
tion IS through an area of subcutaneous fat, 
"hile m skull operations there is a relatively 
Small amount of fat With the insertion of 
sutures, often under too great tension, and 
^th the apphcation of a tight abdominal 
dressing, necrosis of the traumatized fat may 
result Expenmentally we have found m 
ogs that if fat is taken from the subcutane- 
^^snes or the omentum and groimd up 
''ith a small amount of saline in a mortar, 
he resultant flmd contains approvimately 2 


to 4 per cent fat When this emulsion is in- 
jected mtravenously or mtrapentoneally^ a 
marked nse m the blood clotting mdex is 
produced The descnption of this mdex is 
given later m the article 

c Slowing of the blood stream Since 
Welch’s classical discussion of thrombosis and 
embolism in Albutt’s System of Medicine al- 
most all pathologists and surgeons ha\e ac- 
credited the slowing ot the blood stream as 
one of the pnmary tactors in the production 
of thrombosis It has been shown that throm- 
bosis rarely occurs in artenes because the 
circulation of the blood is too rapid Experi- 
ments ha\ e been performed m w hich formalin- 
prepared artenal segments were inserted in 
artenal detects without subsequent thrombus 
tormation Pathological specimens ot aneur- 
isms have shown that thrombosis occurs in 
the portions in which there are eddies, but m 
cases in which a dissecting aneunsm has al- 
lowed a rapid flow of blood, thrombosis has 
not occurred 

Following abdommal operations it has been 
an almost umversal practice to apply tight 
surgical dressings The distention which usu- 
ally tollows within 24 hours after operation 
causes a marked mcrease in mtra-abdominal 
pressure If wn consider that the return flow 
of blood in the vena cava is largely' due to the 
suction of the heart and the respiratory mo v’e- 
ments, this increased abdommal pressure and 
splmtmg ot the diaphragm must cause con- 
siderable stasis m the vems of the lower ex- 
tremities Moreover, with the almost umv er- 
sal use of the Gatch bed and the Fowler 
position, we have the double factors of gravity 
and constnction in the region ot Poupart’s 
hgament increased by the flexion of the 
thighs and by the lower border of the tight 
dressings 

d Infection Infection or the presence ot 
bactena or their by-products m the blood 
stream is generally advanced as another con- 
tnbutmg factor in the production of throm- 
bophlebitis and thrombosis These complica- 
tions may occur m cases in which, to all 
apparent gross observaUon the operative 
wound has healed per primam We know' 
that bactena enter the blood stream through 
the intestinal walls With postoperativ e dis- 
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; [0 study their cltmcal 


POSTOPERATIVE THROMBOSIS THROMBOPHLEBITIS AND 
EMBOLISM' 

JREDJRIC W B^HCROFT » F\CS a M^RC^RET STAVLE\ BR0\V>I \tD \i \ « 

E very surgeon before undertaking an rather m detail our studies on the dotting 
operation of election has either a sub factors of blood our expienmental and clinicai 
conscious or conscious dread that an results from this analysis and to suggest cer 
embolus may suddenly cause the exodus of tain Imes of treatment ivhich we lia%e found 
his patient at a time when least ea^ected ihininish clotting tendencies after operation 
Until recently attempts to sohe this problem Dunng the past 4 years m which we hi e 
have been concentrated largely on statistical been studying thrombosis and tlJromboph!^ 
reports While these reports have shown us bilis we ha\e had an opportunity to see x 
the types oJ patient and the types of lesion large number of these cases because the van 
which are most prone to result in embolism ous hospitals tn New Nork have been 
they ha\e not given any real light on the 
etiology or prophylaxis of these catastrophes 
At the Fifth Avenue Hospital dunng the 
past 4 years e have made a concerted study 

of postoperative thrombosis thrombophlebi . - .... 

ti8 and embolism We have attempted to of a general bacieriAirui usually accompanied 
study the etiology to see if we could adapt by septic infarcts cn various parts of the bod> 
therefrom a prophylactic policy In order to As this js a manifestation of a general sy^ tcmic 
study this problem v\e have arbitrarily th 
vided the cases into two groups (i) those 
caused by phy sical forces and (2) those caused 
by biochemical factors 
It ts generall) accepted that trauma m 
fcction slowing of the blood stream and r - 

dehjdratioa predispose toward thrombosis nse in temperature is often inaugurated by a 
We have classified these as the physical forces dull and is associated with pam and 
While we admit that infection is not of itself of the extremities It is probabk that the 
physical nevertheless it is onginatcd by the associated pcnphlebitis and lymphangitis a« 
physical forces of the original injury or the largely re ponsible for the swelling 05 
trauma from operation hmb Homans has sho vn that m 

We have felt however that there must be reproduce this condition espcnmenlaliy Hgi 
another factor inherent in the individual of lion of the femoral vein docs 
a bwchemteal nature which would tend to swelling but if the adjacent l>mpcai 
make that individual more susceptible to regwR 

thrombosis and embolism This belief is based the cold swollen leg .. 

on the fact that many patients have all the accustomed to assKiate with P -ndaj 
physical forces present and yet do not de this disease is noted early in 1 ® 
velop thrombosis while others v ith a mini appropriate measures are f.^Quent 

m„n, number tendily succumb the limb u( re t embolism is Mt e 

We propose to discuss the physical forces <»mphcaUon ..i a ci scale of 

which Le concerned m the etiology and the 3 cholo» B 

pracUcal measures which have been u cd m rather unknown rna) 

the treatment of operative cases and which ** over^ period of 

our hands have diminished the mcrdence persist become aaeanl 

of embolism Wc also propose to discuss years Various vems may 

Froeo td Ufor li ' » " Sw «J A»ed «■ M 


enough to allow i 
material 

Phlebitis and thrombophlebitis may be 
grouped clinically as follows 

Sf/lic pMcbifn This is a manifestation 


infection it will not be discuSvCd in this ar 
tide 

2 PfJel/iiiS o>id pfripileitiis This lype 
as generally seen after operation is charw 
tenzed by a sharp elevation of temperature 
which may persist from s to 15 da>< This 
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dissociated by extraneous forces, is a single 
complex in equilibnum, rather than a mix- 
ture of substances The imtial views of 
Harvey (1633) and of Woodbndge (1886) 
have come again into their own — “blood plas- 
ma IS protoplasm and clotting is the last act 
of living blood ” 

WTien blood is shed, the plasma dissociates 
into substances which yield a clot During 
the latent period of dissociation antithrombm 
IS precipitated and prothrombm is activated 
by calcium 10ns The resulting thrombin gels 
soluble fibrmogen into msoluble fibrin 
It has long been recognized that a clot can 
be started by throwing out to the penphery 
the blood platelets when the circulation is 
slowed down As these blood platelets clump 
along some portion of the vessel walls, there 
takes place a coagulation, for min g a red clot 
around the nucleus of platelets The great 
question which comes up is whether this for- 
mation of clot can take place with only a 
slowing of the circulation or trauma, or 
whether there must be first a change in the 
blood clotting elements of the blood Some 
wnters feel that mild damage to the liver 
stimulates fibrinogen formation Others think 
It IS an interaction of the hver and the adre- 
nals One of the most interestmg pieces of 
work m this field was done by C A Mills 
and IS concerned with the effect of diet on 
clottmg and basal metabolism He showed 
that a carbohydrate and fat diet will raise 
the basal metabolism but will not increase 
clotting, while a protem diet not only raises 
basal metabolism but definitely increases the 
blood clotting elements, and attributed this 
to some unknown factor connected possibly 
ivith the amino-acids derived from protein 
metabolism 

In the last few years the German literature 
has contained numerous articles relative to 
the chermcal changes that cause thrombosis 
Zipf stated that freshly defibrinated blood 
will cause deadly shock when injected intra- 
venously, small quantities (i to 3 cubic cen- 
timeters) cause only a rapid fall in blood pres- 
sure Freund obtamed some chermcal sub- 
stances which he called early toxms that he 
beheves are caused by cell deterioration dur- 
ing clotting These toxms are part of organ 


extracts and are found m hver, kidney, lung, 
spleen, pancreas, and heart muscles By m- 
jectmg these toxms, Freund claims, damage 
was done to the walls of the vessels and to 
the blood composition, especially the plate- 
lets Koenig states that a thrombus always 
occurs when the platelets do not increase after 
operation Koenig beheves the poisonous sub- 
stances from destroyed muscles can be com- 
pensated by injection ivith the person’s own 
blood 

Starhnger and V Seemen found that a 
change in the proportion of protein brings 
about thrombosis, globulm, and fibrinogen 
increase, while albunun decreases, thereby 
brmgmg about a lowenng of the electronega- 
tive charge 

We felt in the beginning of our work that 
if we could study routmely the pre-operative 
and postoperative blood clottmg factors ot 
patients undergomg surgical procedures we 
might find a predisposmg cause toward throm- 
bosis and phlebitis Over 3 years ago Mr 
Charles Frueauff, a native of Denver, was 
good enough to donate a fund for a penod of 
5 years for the study of some surgical prob- 
lem With this fund we w ere able to employ 
a full time technician, and with the aid of 
Dr Kugelmass, of the Department of Pedi- 
atncs of the Fifth Avenue Hospital, we miti- 
ated the study of prothrombm, fibrmogen, 
antithrombm, blood platelets, and platelet 
lysis as our routine exammation of patients 
admitted mto the surgical wards These ex- 
aminations have been made before operation 
and on the fifth and nmth days after opera- 
tion As our experience increased we found 
that the platelet count and the platelet lysis 
were imnecessary m our determination By 
placmg the factors tendmg toward clottmg, 
that is, prothrombm and fibrmogen, as the 
numerator, and antithrombm (which deters 
clotting) as the denominator, we have been 
able to work out a clottmg index As the 
normal prothrombin index is i and fibrmogen 
o 5 to o 7 per cent, and the normal antithrom- 
bin mdex i, our normal clotting index then 
becomes o 5-0 7 We have considered that 
an mdex over i indicates a tendency toward 
pathological clottmg and values below 03, 
a marked tendency to bleed (Table I) 
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tentjon and sfomng: dosra of penstaisjs the 
bactcnal flora of the mtesUnal canal must 
multiply to a marked degree >£oreo\cr it 
would seem probable that with the itun«»ng 
out due to istention of the intestinal wall 
more bactena may enter the blood stream 

e Deh>draUoti with resultant increased 
viscosity of the blood is another factor men 
tioned as an etiological cause of thrombosis 
It IS hard to estimate m the first 48 hours 
after operation the increase of fluid output 
over the fluid intake With postoperative 
purgation increased sweating due to post 
operative elevation of temperature vomiting 
and urination the fluid output is tremen 
dou ly increased At the same time the oral 
intake of fluids is markedly dimmiUied 

THE VTilENT 

If we base our treatment upon our theo 
retical concepts of the etiology cl thrombosis 
and thrombophlebitis the following sugges 
tions are offered for con ideration 

1 In abdominal cases every elTort should 
be made to reduce the postoperative nausea 
and vomiting in order to keep the abdominal 
wall and field of operation quiet In pento 
nitss and m (he high upper abdominal cases 
(he Levnn tube uiserted through (he nostril 
immediately after the patient has regained 
his consciousness greatly reduces vomitiag 

2 The approach for an abdominal opera 
tjon IS usually through ala> er of subcutaneous 
fat care should be taken therefore to avoid 
traumatizing the fat by overzealous puff of 
the retractors The irrigation 0/ the fat with 
ether before closure would seem advisable m 
order to dissolve out the free particles 

3 The prevention of slowing of the blood 
stream Pool in 1913 published an article on 

S>stematic Exercises m Postoperative Treat 
ment ' in which he illustrate the type of 
exercises to be used and recommended that 
treatment be started on the third day after 
operation The motion of the arms and 
would in no way interfere with the hc^ng 0/ 
the wound and vould tend to improve the 
circulation 

4 The pre ention of infection In our 
opinion tight abdominal dressings should be 

J Am. U. An. 4 *5» 


ejttajatBi G \Y inj Kwgslty Eobm, o! 
the hifth Avenue Ho pilal staff for jean 
have not used any abdominal dressings and 
have concealed their wounds mlh court 
piaster stnps They have been able to show 
that their madeace of evi ceratioo or mf« 
twn has not been greater than when ugbl 
deessmgs are used It is our custom to appS> 
sufficient gauze to cover the incision and to 
bold it in place with merely enough adhesue 
plaster to prevent its moving No atUmpt 
IS made to apply pressure and no abdonuiol 
binders are us^ Dunng the 3 years this 
procedure has been followed {here have teen 
only two cases of wound cvnsccration which 
were due I believe to other causes The 
patients are infinitely more comfortable and 
their upper abdominal distention u certainly 
less when pressure is not applied On the 
first day after operation all dressings ace in 
spected and any that feel tight are icoseuftl 
Even with dressings applied Joosclv at the 
time of operation one is often surpnsed to 
see an expansion of at least an inch after the 
adhesive is cut on the day after operation 

We believe that distentioa is lessened if 
food is giv en early Theoretically it is logii^ 
<0 a some that if no food « present la the 
mlestmal tract there is no stimulus for pen 
stal»5 and fermentation will take place If 
a bolus of food enters the intestine penalsia 
IS stunuiated which will carry \ith it gases 
well as solid maten^ In non compheated 
cases after spinal ethylene ocgasanistheaa 
the patient ts routine/y gJven tea and 
the a/tenioon following the morning opera 
^ . 

S Dehydration Fortunately w 
dimes the giving of active catfucsis the mm 
before operation has been omitted horn toe 
pre-operatjve preparation Some authors m 
suggested that the mfiavenous adnunutia 
twn of glucose might be one cause 0 
mertased madence 0/ thrombo is txpen 
roentallv we have been unable to find 
increased clotting factore after glucose so 
Runistration 

BiociiEsacAt rAcroRs 

Phjsiocbeimcal studies rev^ 
plasma » leas as its consMoents arc not 
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TABLE n— BLOOD TESTS 

Made after (i) Normal Diet, (2) after Forty-eight Hours on a Carbohydrate and Vegetable Diet, (3) after Forty-eight 

Hours on a Vi=ceral Diet 


Dog 


Pro- 

thrombin 

Fibrinogen 
Per cent 

Anti- 

thrombia 

Platelets 

Index 



Normal diet 

I II 

■■ 

I 16 

200,000 

0 6 


No 9949 

Caibohjdrate and vegetable diet 

I II 


I 16 

200,000 

0 6 



Protein diet 

1-45 

WSM 

095 

250,000 

1 7 



Normal diet 

I 00 

054 

1 00 

400,000 

05 


No 9923 

Carbohydrate and vegetable diet 

074 

054 

I 16 

220,000 

03 


Protein diet 

I 00 

0 64 

095 

300,000 

07 



Normal diet 

I II 

064 

I 16 

220,000 

0 6 


No 9924 

Carbohydrate and vegetable diet 

I II 

0 28 

I 00 

133.000 

03 


Protein diet 

r 26 

0 69 

I 00 

210,000 

09 



Normal diet 

I 00 

0 40 

I 16 

200,000 

03 


No 9S88 

Carbohydrate and vegetable diet 

I 00 

040 

I 16 

325.000 

03 



Protein diet 

I II 

0 64 

093 

330,000 

07 



TABLE m — RESULTS UTTH BLEEDING DIET 


hiame 

Diagnosis 

Date 

Clotting 

tune 

Bleed- 

mg 

time 

Pro- 

throm 

bm 

Fibrin- 

ogen 

Percent 

\nti- 

throm- 

bm 

PlateleU 

Pl-telet 

tegratioa 
Per cent 

Clotting 



Partial nephrectomy for 

3-1 1 

4 lo 


1 38 

I 12 

I 00 

380,000 

65 

2 5 


w 

double pelvis of kidney 

5-14 


IgI 

I 00 

0 56 

1 04 

370,000 

60 

0 5 




3-21 

3 15 

i' 3 o' 

1 54 

0 69 

I Ol, 

420,000 

66 

I 1 




7-26 

330 

2 'o*' 

0 93 j 

0 56 

I 25 

500,000 

49 

0 4 


F 

Cystic ovary, chrome 

8 -^ 

3 

a'o' 

I 38 

0 73 

I CO 

360,000 

59 

I 0 



appendix 

3-4 


2 'o' 

I 38 

1 03 

0 73 

350,000 

65 

I 8 




8-7 

40' 

2'o'' 

0 93 

0 46 

I 07 

265,000 

47 

0 4 



temperature var3ting from 99 5 to loi degrees 
for 8 to 10 days after operation (3) Patients 
who have developed thrombosis or thrombo- 
phlebitis In this group we have studied 27 
cases, not only m our own hospital but from 
the wards of other hospitals, and out of these 
there have been 4 m whom the clottmg fac- 
tors have been high before the development 
of the phlebitis Early in our evpenmental 
study, when we were evammmg the blood on 
the third and fifth day after operation, one 
patient had a normal clottmg mdev on the 
fifth day and developed a phlebitis on the 
eleventh day We feel confident that it the 
blood of this patient had been exanuned on 
the math day, as m our later routines, she 
would have showm high clotting factors The 
other patients were not studied until the 
symptoms had occurred, and m all of these 
the mdices were high Besides this group of 
-7 we have studied 7 patients wnth emboli 
wll with high indices, oi which 3 showed a 


high mdex before the occurrence of the acci- 
dent and the rest of w'hich were not seen untd 
after the symptoms had developed 

Animal experiments performed on dogs, 
w'herem vessels were hgated — causing throm- 
bosis and necrosis of the organs they supply , 
such as gaU bladders and appendices — reveal 
an mcrease m the clottmg factors after the 
operative procedure 

Alter haiung proved to our own satisfac- 
tion, both chmc^y and expenmen tally, that 
the clottmg factors are raised m thrombosis 
and phlebitis, we attempted to determme 
whether the elements could be changed by 
some therapeutic means, and also to find if 
the altered blood cheimstry had any^ effect 
upon the clmical course of the patient It 
must be understood that the evaluation of the 
chmcal effects of therapy is most difficult in 
this tyrpe of cases for instance, one cannot 
foretell whether a patient with high clottmg 
factors and runmng an irregular temperature 
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TABLE I Th N nnaJ Ind { Cl tuise Fun u n f 
Blood Is Tb ei e 5 * Val es Indi t 

M Led T Bd cy t Cl I d V 1 bel w 3 Ind cat 
T d t Bi d 


n 1 1 ts 

+ 5 


P thr mb 

+ 

i brjB g n 
Eip g tbi 
ti n w ha 

tProth mb 1 {Fb 


(A uUxc mbui) 
d gn naaJ ' ' -• 

P th mb 
Fbn g 
PI t 1 t 
put 1 t 1} 

A&utb mbia 


A t tb mb 
1 f th I w 
?P1 tel to} 


th s. 


TXaiKIQlTE OF BLOOD TESTS 
Nioecub oDiz) teraofb! dar t Leofr m 
the vun and put int cub c c ntiniat r of per 
cent s d uio oiabt Bl od centr laged and th 
pi sm IS moved 

P Oro bn »des On 1 ntb c«b c cenu 
meter f the plasm pla d in th ee tube (6 6 by 
3 <x timet s fiat b ttom) in a water b lb 3S 
d 2 cs C and to th se a e added in s n i 2 
3 cub ententes ! 3 per ceat calcium ch] nde 
X6 p t& V ter Th sh test d ttutg t m a the 
senes the pr tb mbio t me Th p otb omb a 

md z 9 the at cf the d tt ng f the coot ol to 

that f lb pat ent a bl od 
3 F br og / * (H \\u J B C b) To i 
cub cent met f plasma add Scubccntunel 
i 8 per cent sodium chlond and uh cc t 
meter of 2 5 p r nt ale urn chi ride M x and 
all w to cand ounuc B eak up the ; lly by 
h L ng Lghtly ndt nfrt adyfiltr Ubd 
filter ag cserc t j Uy a I ode guss od « th 
po nt d end and b 1 g ntly Ail th fib n dl 

tick t th r d Sip th fibnn d Sh r d and 

pre t b tw en drv filter pape t ro s com 
pi tely a po sibl th adh g 1 qu 1} T nsfer »t 
t a 5 cub nt m t nt f g t b dd 4 
cub c cent m t rs i p at od ura h>d de 
Place the tub s a b ding a at bath nd t 
mth si nder gla r d u 1 1 the fibc lump b 
c mplct ly di nt g ted Tfa fbn h a u d; 
sol d leaving th cal mm xal te n u pen o 
Add lib c nUm £ r / waf r ^^s ad n 

infug T n f the up n lant hqu d C a 5 
cube ceotni t 11a L C J und t p Vdd 
cub cent met r f 5 per cent ulph ad $ 
ub cent m ter ph n I age t nd d lute t bout 
cub c nt m t rs Add 4 ub c at met t 
2 p r nt diutaca b n les lul n Sbak sn 1 
up to volume th u l St od d p p r d 
f lio s 

hi asu * be entiro te f tands d t> a e 
s luDoo t 25 cub num t r I me fi L 
Add o s cub c centim t rs of ph ool r £ at diluted 
to about o cub c ccatim te and add 4 «nd> en 


tmetrsof: P r cent sodium carbonst Mak a 
to She volume w th wat r The taada d she M li 
prepa cd t the same time as the u too a. L(t 

'S licta n ims lb al ! oa 


4 4 ; Unmh J ,( <AKtol Has J Ejp IM 
ixg Some f th plasma 1 recala&ed by add. g 
( 5 P ^ ' t cslauffl chi ndt 

Xo parts t lull at asc t ta general coaju 
lalulay of pla m Heat 3 cub c tun t n ol 
{dasm to 60 d grees C Pr thrombia a destroi i 
and fibr q co gulated. Fdt r ff co guluin Kaiin 
coota ns anDlhromhtn a d n prothiojnb a. Pre- 
par bum n pla ma f om n rraal case the samt a 
salated plasm to be tc ted Fi dwps I thi 
plasm re put nto 5 tubes F rst a a <0 tr I t 
second tube dd 3 drops n mal fill d j^asau 
to thi d lube dd 5 drops n rmal fill d pla tea 
t fou th tube add 3 d ps f filtered plasm to be 
testod to fifth tube add s drop f fill d plasms 
t b te led All t b re eq aha d a am unt f 
add uoa of 0 p per cent sodium cUonde Muc u 
arc allou d to rem a in c tact $ m ules at 3; 5 
d gr s C PI sm s recalafied by addit a f aj 
pr ntcakum bJord Xfipats fer tb rsbtt 
f dr ps hicb a e dd d havi g be d ternu rd 
by the ge e 1 coag lab 1 ty t t Th d tting tun 
b rv d at 37 5 degrees C 


The Ume for the complete examinatioa 
takes a half hour but the blood of three dif 
ferent patients can be done m 45 mioules 
Routine ezanunations \ ere nude of patients 
before and after operation because it as ob- 
vious that one could not predict before op«a 
tjon iviuch patient might deselop thromboas 
or timimbophlebitis In addioon the blood 
of a number of patients has been c^aromed 
who had developed thrombosis thrombopWe 


bitis or embolism 

In analyeing the routine cases eianuned 
they may be classified roughly in three 
groups (t) Patients with normal po lopera 
ti\e clotting indices and ha nng a normal 
postoperative con% alescencc This group com 
pnsed 65 per cent of the total routine 
{*) PaUents with high postoperatue indices 
vithout obvious pcnpheral blood vessel l« 
sions approximately 34 per cent In 
mg the patients ith high postoperative bi^ 
factors almost umversaUy the con al^cn 
has been abnormal m that there bas been » 
longer conUnuance of temperature 
woSd expect and the paticnls have not 
(^y progressed as one might wash f 

a hernia would have an ekvatioa of 
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improving when she developed evidence of phlebitis 
m the nght thigh We were called in to see her for 
the first time on the first day of the latter complica- 
tion Her blood clotting factors were high and she 
was immediately given sodium-thio-sulphate intra- 
venously Her temperature dropped to normal 
withm 24 hours and her pain and swellmg rapidly 
subsided 

The department of fractures at the Pres- 
bytenan Hospital of the Medical Center of 
Columbia University has utilized our tech- 
mcian in the study of the blood clotting fac- 
tors m patients suffermg from fractures with 
symptoms suggestive of thrombosis or em- 
bohsm Following is the statement of Dr 
Clay Ray Murray, associate professor of 
surgery 

“At the Presbytenan Hospital, the dottmg mdes 
has suggested an mterestmg Ime of investigation as 
to the cause of death m patients with neck of the 
femur fractures These patients die from pul- 
monary complications which are usually considered 
hypostatic pneumomas and from cerebral comphca- 
tions which are commonly considered fat embolism, 
‘delayed shock,’ or ‘sendity aggravated by shock ’ 
The patients with hip fractures who develop these 
conditions have shown clotting mdices of r 6 to i 9 
and 3 of the cases have completely cleared up where 
the dottmg mdex was brought down to normal by 
the use of sodium-thio-sulphate mtravenously In 
one patient, when the symptoms recurred and the 
dottmg index was agam found up to its original 
level, a second course of sodium-thio-sulphate (bring- 
ing the mdex to normal) resulted m a second deanng 
up of the symptoms On the basis of the findings, 
considerable support had been given to the assump- 
tion that the so called pneumonias are really pul- 
monary thromboses and that the so called fat emboli 
^^^hy cerebral thromboses or emboli, both of 
them dependent upon the double factor of raised 
clottmg index and slowed vascular activity due to 
bed rest If this be true it may be possible to con- 
trol the clotting index and so matenally influence 
the mortality in neck of the femur fractures Defi- 
nite investigation of the problem is now planned ” 

3 In patients m whom infection appears 
to be the predominatmg factor and in whom 
pUebitis and periphlebitis are pronounced and 
there is a chiU and rapid rise of temperature, 
httle if any benefit has been derived from the 
intravenous adrmmstration of sodium-thio- 
sulphate We have assumed, m this group, 
that infection is the predommant, and throm- 
bosis the minor, element Blood studies show 
some increase m prothrombin and marked in- 
crease in fibrinogen Following the advice of 


Shallenberger we have used mtravenous mjec- 
tions of o 5 per cent gentian violet solution 
Ten patients have been treated by this 
method We have seen no ill efltects save an 
occasional chill, and have had a number of 
patients in whom the imm ediate drop of tem- 
perature, rehef from pam, and decrease m 
swelling (from i to 2 mches m the circum- 
ference of the thigh) m 2 or 3 days’ time, 
would seem to show beneficial effects 

Three cases of migratory phlebitis have 
been studied Under a hmited diet they have 
higher clotting factors than normal, but m 
this small senes we have not seen any benefit 
from any therapy we have advised 

SUVrMARY 

Four thousand two hundred and fifty pa- 
tients have been operated upon since the 
mauguration of this stud}' Phlebitis has 
developed in ii cases There has been no 
death from embohsm m cases treated under 
this routine Durmg this penod there have 
been 3 deaths from embohsm m pnvate pa- 
tients of members of the staff who have not 
earned out these pnnciples of treatment 

It is hoped that by further study a more 
simplified blood test may be found which can 
be used m a general hospital in the routme 
exanunation of patients As we have been 
handicapped financially we have not been 
able to employ a full tune biochemist to study 
some of the more intncate problems of which 
w e are ignorant We have hopes that we may 
some time be able to employ one, because the 
elements which alter clottmg factors are not 
yet defimtely known Freund and others have 
stated vanous theoretical substances, but the 
exact chemistr}' of these has not yet been 
proved 

Calcium and phosphorus determmations 
w'ere made on a small senes (33 patients), but 
the vanations from normal were so slight 
that these exammations w ere discontmued 

CONCLUSIONS 

I We beheve that loose abdommal dress- 
mgs, early postoperative leedmg, and flmd 
admmistration reheve postoperative disten- 
tion and distress and may dirmnigL throm- 
bosis 
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Will or will not develop tlirombosis if un 
treated In addition the course of phlebitis 
vanes so greatly in the individuals that it is 
difficult to ascertain clinically whether any 

therapeutic measure is of value Even if one 
asks a patient if he feels that an. intravenous 
injection has been of any benefit the mere 
psychic effect of such treatment and the doc 
tor $ oivQ enthusiasm may stimuiate an af 
firmative answer We have tned to be fair 
m evaluating our results 
At Dr Kugetmass suggestion we studied 
the effect of diets on human beings and dogs 
A diet low ui fat and protein will decrease the 
clotting factors whereas a diet rich in nucleo 
proteins will cause a marked increase (Tables 
II and HI) There are difficulpes however 
in using diet solely as a postoperalive means 
of treatment htany patients are so weak 
after operation that they cannot be put on a 
restneted diet Jloreover a quicker means 
IS advisable in some cases We have hoped 
to find some drug which can be injected mtra 
\enousIy that \ ould show beneficial chnica! 
and chemical results At the suggestion of 
Dr Charles Lieb of Columbia University we 
have used sodium ihio sulphate It has been 
used empirically as n e do not kno v its esact 
chemical action Dr Lieb had used this drug 
to prevent extracorporeal clottmg in animal 
expenments and assured us that it was non 
tone When injected into animus it causes 
a very definite decrease in the pfothrombin 
but has very little effect on the fibrinogen 
Clinically we have used lo cubic centimeters 
of a lo per cent solution intravenously for 3 
successive da>s repealing the senes after a 


period oI 2 to 3 djy$ mterval 1/ jtsiiluKj 
unsatisfactory (Table IV) 

iSSVlTS 

As we have stated our results ate based on 
chenucal blood esammatwns before and after 
treatment and a study of the temperature 
charts patients statements and a general 
analysis of cases W e must again sub-dl\^^le 
the patients operated upon into three groups 

t Patients nmnmg irregular postoperalne 
temperatures without signs of penpheral \cia 
lesions but with high clotung factore In tie 
roubne study of cases in which there ha\« 
been high dotting factors after operation and 
in which sodium thio sulphate has been ad 
nunisUred there was a temperature drop 
alteration of the blood content and client 
unprovecnenl as voiced by the patient in ap- 
proximately 50 per cent la the remamdtr 
very htile change could be noted save that 
none of thenx developed a phlebitis or throni 
hosts In order (0 detensine Rhether or not 
the routine postoperative admimsUation of 
so^um thio sulphate was of any advantage 
we have recently taken alternate coses suo 
nutt^ U> surgical operation These patients 
have been treated exactly alike save that one 
senes was adoumstered sodium ihio-sulplate 
and tie controls were not irre pcctivc of the 
operative procedure postoperalive course or 
the blood examinations The senes is too 
small for didactic conclusions 82 cases bavin 
bad sodium thio sulphate administered and 
an equal number having been used as cod 
trols It IS interesting to note however that 
in 7 of the control cases phlebitis devebpw 
and m one a pleurisy while in none of ^ 
paUcats who had sodium thiosulphate did 
complications develop , 

a Patients with lo v grade phlcbiUs with 
out marked elcvauon of temperature but wiW 
definite tender swelling of the bmb It MS 
been our impression m the study of 
cases that if treatment is prescribed e^Jy ^ 
the disease definite impro ement is noted Wt 

if the disease is fairly advanced there has beta 

little value derived Let me ate one aamp« 

A pal fit m th rresbyttma Ho p ^ M 
a Jef tphl h us follow d by t 0 p^ f ii> 
U mpt ms bad b ded dsh« » PP* ^ 
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BOUCEK and RENTON 

o<ry of the placenta Perhaps the one out- 
sfanding fact gathered from an extensive sur- 
vey of the hterature is that no group of in- 
vestigators has confined its efforts to the study 
of the normal and pathological physiology of 
the placentation of one animal Experiments 
dealing with the permeability of diverse sub- 
stances have been made on almost all lab- 
oratory animals and the results naturally are 
conflictmg, for there is a difference in the 
placentation of animals 
In order to arrive at more definite conclu- 
sions regarding the physiology of the placenta, 
an exhaustive study of the placentation of one 
ammal seemed advisable With this in mind, 
we have been studying for the past 5 j'ears the 
physiology of the placentation of the albmo 
rat Our particular interest has been con- 
cerned wnth the study of the transmission of 
immunity from mother to offspring while m 
utero However, we discovered that m many 
instances we were unable to interpret our neg- 
ative results because of lack of knowledge of 
the fundamental physiology of the placenta 
One of the fundamental physiological prob- 
lems confrontmg us in the analysis of our re- 
sults was the normal rate of trasmission of 
substances to which the placenta is permeable 
in either direction between fetus and mother 
A review of the hterature reveals no definite 
statement concerning this phase of the prob- 
lem and, therefore, the fohowmg experiments 
were earned out in an attempt to establish 
some defimte rate for the transmission of 
soluble substances through the placenta of the 
white rat 

For the study of the rate of permeability, 
we selected colored solutions, since they would 
give us a defimte and easily read index W e 
have tned, as have many other investigators, 
the colloidal dyes that are used for staimng, 
and arnved at the same conclusions as the 
others, namely, that inert colloidal dyes are 
not normally transmitted through the pla- 
centa As early as 1S67, Jassinsky injected 
a suspension of carmme mto pregnant dogs 
and, although the animals died from this pro- 
cedure in about 20 mmutes, he observed that 
the substance did not reach the fetal circula- 
tion, but was held m the placenta Schlect 
(1907) describes a pregnant mouse which had 


been stamed by the mjection of hthium car- 
mme The dye had failed to stam the fetuses 
but was plainly visible m the placenta^ and 
fetal membranes Goldman (1909) injected a 
number of pregnant mice and rats with col- 
loidal solutions of pyrrhol-blue and trypan 
blue, and m every instance the tissue of the 
mother became deeply stamed, but the fetuses 
remained unstained Wislocki (1922) working 
with trypan blue solutions concluded that for- 
gjgjj colloidal material can not pass from the 
fetal into the maternal circulation Yoshitaka 
Schimidzu (1922) pubhshed a comprehensive 
study on the permeability of the placenta by 
dyestuffs m the albmo rat and the white 
mouse In his experiments he employed 
twenty-three dyes A solution of each dye was 
injected hypodermically between the scapula 
and, at varymg intervals from 4 to 48 hours 
after mjection, the fetuses were removed by 
casarean section, and the coloration of the 
maternal and fetal tissues determmed by va- 
rious detection methods He concluded from 
his studies that the placenta of the white rat 
and mouse are permeable to all the basic dyes 
and that the power of the dyes to pass through 
the placenta runs parallel with the colloidal 
state of their solution in the serum, especiall> 
with their ability to spread in a gel of high 
percentage 

MATERIALS AOT) METHODS 

We considered the dyes used by other in- 
vestigators not smtable for use m the study 
of this particular problem, because colloidal 
dyes, as found by them, do not pass through 
the placenta and those colloidal dyes of high 
dispersion that Schimidzu concluded pass the 
placenta permeate very slowly Moreover, the 
more soluble dyes used m their experiments 
possessed powerful staming quahties which 
caused the dyes to unite with the tissues We 
were mterested m finding a soluble dye or 
group of dyes which would be easily detect- 
able, which would not combine with the tis- 
sues, and which could be recovered unchanged 
chemically from the fetus after injection of 
the dye into the mother or from the mother 
after its injection mto the fetus A dj e smt- 
able for the needs of our present investigation 
must have the following charactenstics 
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2 Blood studies show that certaia ludi 
viduals are more prone to de\ elop ibromboas 
than others The blood abnormditt« can 
frequently be improved bv diet and mtra 
venous medication 

3 There are probabl) substances liberated 
m the blood through the effects of opMativc 
and postoperative trauma and infection that 
tend to change normal into abnormal dottmg 
factors The ehrmnation oi operative and 
postoperative trauma hould dimimsh this 
incidence Routine blood studies frequenUy 
show alterations in the clotting factors before 
the onset of thrombosis and thrombophlebitis 
It IS our belief that m a number of cases 
thrombosis and embolism may be aborted by 
administering a diet low in fats and proteins 
and the intravenous admimstration of sodium 
tbio sulphate 

4 We are not saUshed that sodium thio 
sulphate i the be t method of approaching 
this problem but at present it seems to be a 
dehnite aid 
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THE TIME 01 PERMEATION OF COLORED SOLUTIONS THROUGH 
THE PLACENTA OF THE WHITE RAT 
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T he phjsiologv of the mcchwism j,ov 
ermng the interchange of substances 
through the placenta from mother to 
fetus and from fetus to mother has attracted 
the attention of numerous investigators Mncc 
the beginning of saenti&c medicine an j bwl 
ogv The chief interests ht mainly to three 
f elds of study mst that concerned with the 
nutntjon and ehminaUon of waste projucls 
of the fetus second a group dealin wth the 


possible taosmisioo of 

jualitics from mother to fetus an J ^ 

Jeld concerned mth the harmful »' 

nterclurrte of hormones 

wd tosiC prodocts from mother to 

rice tersa Although oo “l^osr 

rnr«ra^MfSsi 



BOUCEK AIsT) RENTON PERMEATION OF SOLUTIONS THROUGH PLACENTA 909 


mal In the phenolsulphonephthalein and 
cochineal experiments, equal parts of the 
urine were placed in two Wassermann tubes 
and a few drops of i per cent sodium hj-droxide 
were added to one tube and the color compared 
with the color of the other tube Samples of 
urine which were used in the saffron experi- 
ments were taken but gave no conclusive 
results because of the yellow color of both 
saffron and unne 

Only phenolsulphonephthalem was used in 
testing the passage of colormg solution from 
mother to fetus In this senes of experiments 
the mothers were anesthetized with amytal 
and mjected intravenously (femoral vein) with 
2 cubic centimeters of o 6 per cent phenol- 
sulphonephthalein solution At defimte tunes, 
rangmg from 15 minutes to 2 hours after the 
initial injection, all the fetuses w ere removed 
from the vanous injected ammals, thus, at 
the end of 15 nunutes all the fetuses were 
removed from the first ammal, at 35 rmnutes 
from the second animal, and so on until 2 
hours had elapsed The fetuses were stripped 
of their ammotic sacs and washed in normal 
sahne, then cut into pieces, placed m a large 
centnfuge tube, and centrifuged for 30 imn- 
utes The supernatant serum was pipetted 
off, divided into equal parts, and placed in 
two Wassermann tubes To one part was 
added a few drops of i per cent sodium 
hydroxide and the color was then compared 
with that of the other part The ammotic 
fluid and the normal sahne in which the fetuses 
had been washed were also tested for the 
presence of the dye by the addition of r per 
cent sodium hydroxide 
The placentae from these fetuses were sep- 
arated from their maternal attachments They 
were not washed and the maternal blood that 
collects on the placenta in its detachment 
from the wall of the utenne horn w as not re- 
moved The placentae were cut into small 
pieces and centnfuged with a small amount 
of isotonic sodium citrate solution The 
supernatant flmd was pipetted off and tested 
^ the same way for phenolsulphonephthalein 
oodium hydroxide was also dropped on pieces 
of placenta, placental site m the uterme horn 
waU, and on the cut fetus, and color changes 

ooked for m the vanous tissues 


EXPESrUENTS 

The experiments consisted of three groups 
(I) the detemunation of the rate of passage 
through the placenta of colored solutions from 
fetus to mother, (II) expenments to ascertain 
the rate of passage through the placenta of 
colored solutions from the ammotic sac of the 
fetus to the mother, and (m) the analysis 
of the permeabihty of the placenta to soluble 
dyes mjected into the mother 

Control expenments were first made wnth 
phenolsulphonephthalem, cochineal, and saf- 
fron to deterimne the nnnimal amount of dye 
necessary to give a defimte color reaction to 
the mother’s serum, detectable by our gross 
methods In these expenments, i numm of 
the dye mjected mto the femoral vem of the 
rat gave a defimte color change to the serum 
taken from the ammal after 5 minutes, serum 
obtamed from the ammal before injection 
bemg used as a control As the control ex- 
penments demonstrated that i numm of each 
of the colonng solutions selected was sufficient 
to give a definite color to aU the serum m the 
ammal, it was evident that the total of 6 to 
12 mimms that were bemg mjected mto the 
fetuses was sufficient to gne a defimte color 
test m the serum of the mother, if but a small 
proportion passed through the placenta 

The results of the passage of the dyes from 
fetus to mother are tabulated in Table I 
In the case of each of the three dyes, a 
defimte color change was noted m the serum 
of the mother Ten expenments (Table I, 
Expenments i to 10) with phenolsulphone- 
phthalem were made The dye was detected 
m the mother’s serum 5 nunutes after injec- 
tion mto the fetuses (except m one instance), 
mcreasmg m intensity up to 3 to 4 hours after 
injection and then gradually fadmg aw ay The 
unne of these ammals showed a positive re- 
action from 10 to 20 nunutes after mjection 
Five expenments were made using cochineal 
injections (Table I, Expenments ii through 
15) The dye was first demonstrable in the 
serum of the mother 10 to 15 nunutes after 
injection of the dye mto the fetuses In 4 
expenments (Table I, Expenments 16 through 
19), saffron was mjected into the fetuses and 
mother’s serum usually took on the saffron 
color within 10 to 20 minutes after injection 
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j The d>c must have a high degree of 
solubility 

2 A very small amount of the substance 
must color a large quantity of fluid or serum 

3 The coloring substance must not react 
chemically to any great degree with the tissue 
and thus be taken up by the tissues 

4 It must remain stable undergomg no 
chemical change when it is injected into the 
tis lies 

5 It muit be non toxic to the organism 

We experimented with many of the lusto 

logical dyes indicators and coionng materials 
now on the market finally choosing three as 
most suitable lor use in our experiments The 
first and most satisfactory is phenol ulphone 
phlhalein (phenol red) an indicator wiuch 
IS a red solution at a hydrogen ion conccntra 
tion of 7 6 The second cochineal also an 
indicator obtained from the dned fecundated 
insect coccus cacti Ltnn^ is a yellow solution 
below a hydrogen ion concentration of 4 
changing to a red brown between 4 and s and 
to iliac at a hydrogen ion concentration of 5 
Cochineal OAly acts as a ponerful dye wheo 
a mordant such as salts of zinc bismuth or 
nickel IS added The third saffron is ex 
traded from the dned stigmas of the crocus 
sativus Its solution has an orange or deep 
yellow color which is not changed by the 
hydrogen 10a concentration range of body 
fluids 

Phenolsulphoncphthalein as supplied m 
ampuls for kidney functional tests was used 
m out expenments Each cubic centimeter of 
the solution contains b nulbgrams of the dye 
In preparing a saturated solution of cochin^ 
a quantity of the cochineal bugs was ground 
m a mortar ivith pestle distilled water added 
the mixture stirred for about 10 minutes then 
allowed to stand for several hours after vhicfc 
time the supernatant fluid was decanted and 
filtered through filter paper 4 «aturated sola 
tion 0/ saffron was prepared m the same way 
from the dned stigmas of the crocus plant 

Pregnant white rats mus norvegicus albi 
nus selected from the colony of the Depart 
ment o! Anatomy of the University of Pitts 
burgh were employed Whenever possible 
rats from the sixteenth to twenty first day of 
gestation were used 


The method employed in detemumDz the 
permeability of the placenta and tie ume of 
transmission of the colored solutions from 
fetus to mother conformed with the foliomng 
general routine The pregnant animal were 
aiuEsChetized by injecting latrapentontaliy a 

2 per cent solution of sodium amytal a dosage 
of &o milligrams per kilogram of body weight 
being used After the rat was in deep anis 

the«a I cubic centimeter of the motheishcart 
blood was drawn centnfuged the scrum pi 
pelted off and placed tn 3 Wassermaan tube 
to be used as the control serum The abdomen 
of the rat was then opened and the gia ad 
utenne horns were exposed From 1 to i 
mitums cif the colored solution were lajectcd 
m one group of expenments into the abdom 
loal cavity of each fetus and in another graiip 
into the amniotic sac of each fetus Lsuallj 
a total of from 6 to n mimms of the colonng 
solution could be injected into lie fetuses or 
ammouesacs TheiojectioawasmadeditecUjr 
through the utenne wall by means of a Lur 
synnge with 3 spnng attachment and a 
27 gauge need/e Exlreme care was taken not 
to Slow any of the coloring fluid to enter any 
part of the mother especially the pace h^ 
tween tbe attuuoUc sac and the wall of the 
ulenrte horn The Utne of tn/eetton na noted 
the lajeclJOD of the first fetus being taken m 
the time of mjectica. An mspecUon was made 
of the utenne horns for leakage into tbeutenae 
cavjty and then tbe utenne horns w ere cari^ 
fully replaced in tbe abdominal cavity and 
the abdominal w all n as closed One to a cubic 
centimeter samples of mother s heart biooa 
were drawn at vanous intervals ranging, icom 

3 minute to 4 hours As a rule four or 6 e 
heart punctures can be made wtboul kiweg 
the animal The blood sample wcreccntn 

fuged tbe serum pipetted off into a 

matm tube and in the phenolsulphonephma 
lew and cochineal groups of „ 

few drops of t per cent sodium h> drostde I'M 
added to all sera including tbe 
a white background and in the da>l ght 
posabte ths color o! the conml 
brforo the .njeetton of the colonog lliod >»» 
the fetus trat computed * “f"' J 
seta taken after mjKlion 'Seam 

Wadder was obtained after death of the a 
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TABLE U— PHENOLSULPHONEPHTHALEIN INTO AAINIOTIC SACS 

Injection of Phenolsulphonephthalem into the Amniodc Sacs of Fetuses and Testing for the Dye m the 

Serum of the Mother 


No 

D>e injected 

Amount, 

minirpg 

No ai 

ammotic sacs 
injected 

Age of 
fetu:»e 9 
(daja) 

Mother^s serum 

Urme 

24 

PhenoUulphonephtiialem 

6 

6 

,.0 

10 mm — ^negative 

60 mm — slightly positive 

Qo min --shghUy positive 

90 mm — po lUv e 

23 

Phenolsulphonephthalem 

6 ! 

! 

7 

10 

I3 mm — ^negati\e 

30 mm. — ^negativ e 

63 mm — negativ e 

X05 mm — negative 

103 nun — verj positive 

36 

Phenolsulphonephthalem 

12 

8 

20 

30 mm — very slightly po itue 

60 mm. — very slighU> positive 

OS mm — ^li^tly positive 

120 mm — positive 

Not taken 

27 

Phenolsulphonephthalem 

33 

3 ^ 

to 

1 

30 mm — very slightly positive 

60 mm — po itive 
po mm — shghtly positive 

Vot Ukea 

38 

Phenolsulphonephthalem 

13 

12 1 


30 mm. — \ety positive 

90 mm — “ver> po itive 

Not taken 


TABLE HI— INJECTION OF PHENOLSULPHONEPHTHALEIN INTO MOTHER’S FEMORAL A’EIN 


Injection of 2 Cubic Centimeters of o 6 Per Cent Phenolsulphonephthalem mto Femoral Vem of Mother and 
Testing for the Dye in Placenta, Fetal Tissues, and Ammotic Flmd 


No 

1 D>e injected 

1 

Amount 
c cm 

Time of 

1 test after 
mjection 
of dje 

No of 

1 fetuses 
^macerated 

Approo 
mate age 
of fetuses 

Serum 

1 from 
macerated 
fetiLes 

Additioa 

of 

NaOH 
to fetal 
tzuues 

Ammotic 

£uid 

1 Serum 

I from 
'macerated 
; placenta 

1 

Addition I 
01 ! 

NaOH ! 
to 

placental 

tissue 

NaOH 

on 

placental 
site and 
uterine 
tiSsue 

Mother s 
heart 
blood 

29 

^ Phenol- 

sulphonephlhalcm 

3 

H hr 

4 

; rS 

Negative 
fo d>e 

No color 
change 

! Negativ e 
for d>e 

[ Very 
po-itive 
for dye 

Pml red 
color 
change 

Pink red 
color 
change 

Positive 
for dye 

30 

Phenol 

sulphonephthalein 

3 

hr 

4 

19 

Negative 
for d>e 

No color 
change 

Negative 
for d> e 

Very 
positive 
for dye 

Pink red 
color 
change 

Pink red 
color 
change 

' Po itive 

1 for d> e 

3 t 1 

Phenol 

sulphonephthalem 

3 

Kht 

4 

20 1 

1 

Negative ' 
for d>e 

1 

No color i 
change 

Negative 
for d>e 

Very 
po ibve ; 
for dye 

Pink red 
color 
change 

Pink red 
color 
change 

0 s 

32 1 

Phenol- 

sulphonephthalem 

a 

I hr 

4 ‘ 

i 3 

Negative 
for d>e 

No color 
change 

Negative 
for dje 

1 

Very 
po Itive 
for dye | 

Pmk red 
color 
change 

Pink red 
color 
change 

Po*iUv e 
for dye 

33 

Phenol 

sulphonephthalem 

2 

2 hrs 

4 

19 

Negative 
for d>e 

No color 

change 

Negative ' 

for dje 

Very ' 
positive 
for d> e 1 

Pml red 
color 
change 

Pmk red 
color 
change 



sue were positive 5 minutes after the mjection 
of phenolsulphonephthalem mto the mother, 
and evidence of the dye could be found in the 
placentae and uterine tissue as long as the 
serum of the mother remamed positive Thus, 
although the dye was found m the placentae 
and circulatmg through the uterine tissues 
about the placental sites, no evidence of it 
was found in the fetal tissues or ammotic flmd 

DISCUSSION 

It was hoped, ongmally, to study the rate 
ot transmission of colored solutions through 
he placenta not only from the fetal tissues 


and the ammotic sac to the mother but also 
from the mother to the fetus The results of 
the experiments failed to show transmission 
of phenolsulphonephthalem from mother to 
fetus, therefore, this phase of the problem 
IS stiU unsolved On the other hand, the dyes 
readily passed from the fetal tissues to the 
maternal cnculation 

After the mjection of phenolsulphonephtha- 
lem mto the fetus large quantities of the dye 
were found m the maternal circulation in 5 
minutes, cochmeal was recovered m large 
quantities within an average of 10 mmutes 
and, saffron within an average of 15 nunutes 
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TABLE 1— INJECTION OP D\E INTO ABDOJII 
NAL CAVITIES 



TABLE I — C un 
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=3 
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za 

4 
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1 w 
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1 

i 

IB3Hi 
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pa hiluo 
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Ic 


Ph 1 

path 1 lo 



■ 

1 tonm 


n { 

htiul m 
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$ 

6e DUS 

J™ 


n 1 

1 f 

ph hil 

1 



tomui 
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Five expenments were made m which 
phcnolsuJphonephthalem was injected into 
tbe ammotic sacs of the fetuses The results 
of these expenmenu are tabulated in Table II 
The first positi\e test appears usually from 
withm io minutes to i nour Thus it takes 
from SIX to twel\e limes as long for the dje 
to pass from the ammotic sac through the 
placenta as it docs when the dje is injected 
into the abdominal canty of the fetus 
In the third group of experiments phenol 
sulphonephthalein was injected into the blood 
stream of pregnant rats and sought for in the 
fetuses In no instance in the £^ e expenments 
(Table III) was the dje recovered from the 
fetal tissues or the fluid in the ammotic sac 
The supernatant sera of the centrifuged 
macerated fetuses did not change color when 
a solution of i per cent sodium hydroxide was 
added Lihewase ammotic fluid or normal 
saline in which fetuses were washed did not 

show any of the dye However when sodium 
hydroxide was added to the supernatant sera 
of the unwashed macerated placertie 
color of the sera changed to a deep rtd \\hcn 
pieces of the placentm and the ulenne horn 
tissue about the placental sites w ere tested by 
dropping sodium hydroxide on them these 
tissues turned a deep red or violet The 
on the supernatant sera obtained iioto the 
macerated placenta; placental and utenne Us- 
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The concentration of the dye m the fetal 
and the maternal bloods, must be somewhere 
near equal since m the former case, 2 minims 
of the dye was mjected while m the latter 2 
cubic centimeters of the dye was mjected 
Since there is no experimental evidence avail- 
able concerning the ratio of the volume of fetal 
blood that passes through the placenta to the 
volume of maternal blood that bathes the 
viUi, the role that the circulatory balance 
plays m our results is a moot question The 
theory of a selective permeability of the pla- 
centa has been denied by many mvestigators 
However, it is difficult not to take it mto con- 
sideration in the hght of our experimental 
findmgs and the numerous chmcal observa- 
tions of the difference in the concentrations of 
substances in the maternal and fetal bloods 
One of the most frequent examples of this is 
that in pregnant women with diabetes, al- 
though the blood sugar of the mother is very 
high, the cord blood is withm normal hrmts 
Schlect (1907) goes so far as to say that he 
beheves that one of the chief functions of the 
chonomc cells is to protect the fetus from 
toxic substances which may be present in the 
maternal blood stream 

Our work does not give any defimte proof 
of a selective activity governing the inter- 
change of substances through the placenta 
However, as our work progresses and as we 
obtam more evidence regardmg the reaction 
of the placenta to substances mjected mto the 
fetus and mother, we are accumulating exn- 
dence confinmng the opmion that the placenta 
IS not a serm-permeable membrane subject 
only to the laws of osmosis, diffusion, and per- 
meabihty, but that it reacts to xatal factors 
concerned with the nutritional and excretory 
needs of the fetus and the physiological balance 
between the factors concerned with the main- 
tenance of a normal functional activity of the 
maternal and fetal orgamsms 


CONCLtrSIONS 

1 Phenolsulphonephthalem, cochmeal, and 
saffron when mjected mto the fetus or ammotic 
sac are readily absorbed and pass through the 
placenta mto the circulation of the mother 

2 The time of absorption and transrmssion 
of phenolsulphonephthalem from the fetus 
through the placenta m large enough quanti- 
ties to be detected m the serum of the mother 
is 5 mmutes, for cochmeal 10 to 15 mmutes, 
and saffron 10 to 20 mmutes 

3 The time of absorption and transrms- 
sion of phenolsulphonephthalem from the 
ammotic sac through the placenta m sufficient 
quantity to be detected m the serum of the 
mother is within 30 minutes to r hour or six 
to twelve times slower than when phenol- 
sulphonephthalem is mjected mto the fetal 
cavities or tissues 

4 Phenolsulphonephthalem was not re- 
covered from fetal tissues after injection of 
large quantities of the dye into the circulation 
of the mother although large amounts of the 
dye were recovered from the placentae 

We wish to express our appreciation to Dr Davenport 
Hooker and Dr John Donaldiin, Department of Anatomy, 
Umversity of Pittsburgh, and to Dr Robert Tennant, Jr , 
Department of Pathology, Yale Umversity, for helpful 
suggesUons dunng the progress of this work 
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Thus ail the dyes were rapidly absorbed and 
eliminated from the fetal tissues through Uie 
placenta into the maternal circulation 
When phenokulphoncphlhaieint\ as injected 

into the amniotic sac the d> e was found in 
large quantities in the njatemal arculation 
between thirty minutes and one hour Thus 
It took the d>c SIX to twelve times longer to 
pass from the ammotic sac to the circulation 
of the mother than from the fetus to the 
mother The mode of absorption and trans 
mission of substances from the ammotic sac 
to the maternal arculation has not been satis 
factonly iiorked out in the rat Howexer 
Wislocki (1920) studied the absorption of 
trypan blue injected into the ammotic cavity 
of the guinea pig and cat and conduded that 
this substance is absorbed dunng the latter 
half of pregnane) the absorption occuning m 
three ways (a) through the gastro intesunal 
tract (fa) through the respiratory tract and 
(c) by di/Tusjoa through the ammotic mem 
branes Obsersations on the absorption of 
sodium amytal from the ammotic sac of the 
rat fetus hase been previously reported by 
us (Boucek and Renton 1931) It was found 
that this anasthetic injected either into the 
ammotic sac or the fetus caused ansistfaesia 
of the mother The time of absorption and 
transmission of this substance from the amni 
otic sac was much slower than from fetal 
tissue This observation is m accord with the 
present eipenmental results 
The time of transmission from fetus to 
mother in these expenments includes three 
factors first therateofabsorptionofthedje 
second its transmission through the placenta 
and third the time required for enough dye 
to accumulate in the blood of the mother to 
overbalance its excretion by the kidneys and 
give a sharp test Since the time of Iransims 
Sion of the d>e through the placenta was our 
chief interest it seemed advisable to reduce 
the 3 other factors to a minimum The first 
was to a great measure eliminated by using 
djes that are quickly absorbed and do not 
reaily stain or react with the tissues The 
third factor was reduced in importance by 
injecting many fetuses or ammotic sacs and 
thus producing a larger transmission surface 
and furthermore a larger absorption surface 


Hus fac t was made dear to us dunng the first 
openments earned out in which oal> a single 
fetus was injected with 2 nuUimeters of the 
d>e (Table I Expenments 20 threuih 14) 
In no instance could the d>e bedemoostrated 
in the heart s blood aUboughitwasrtcovered 
in large quantities from the unne Evidoitlj 
the amount that was being pouted into the 
blood stream of the mother was not sufficient 
at any time to overbalance the elunication 
bythckidaejs ^Vhe^ however anumbetof 
fetuses or amnia were injected positive tests 
were obtained m the blood With these two 
factors reduced to a minimum tie obsened 
lime of transmission of the djes maj be talea 
as a dose approximation of the acluaJ time 
of transmission 

These expenments give no evidence coq 
ccrning the time of transmission of solubte sub- 
stances from the mother to the fetus since 
phenoUulpbonephtbalein w as not found m the 
fetus or in the aniaiofir sac after lajfctJOD of 
large quantities of the dve into the mother 
The macerated unwashed placcnts however 
contained large quantities of the dje as did 
^so the utenne tissues and blood The pr« 
ence of large quantities of the dje la ice 
placenta and in the tissues of the uterine 
and the absence of it in the fetus leads us to 
conclude that phenoJsulphonephthalcin does 
not pass in measurable quantities from^ther 
to fetus under these erpenmental conditions 

There are man) factors that might be in 
volved in produang the positive mutts ol tne 
permeation of the placenta b) the dje from 
fetus to mother and the negative results of to 
failure of the d>e to permeate the placcn^ 
from mother to fetus Those to be conaderd 
ate cbefly (a) the concentration of the d>c 
in the fetal blood circulating 
placenta after its injecUon into the eius 
Spared with the concentration ^ 

ternff blood reaebng 
the injection into the mother (b) ^ 

tory balance between the itoount of feW 
blood passing through 
amount of maternal blo^ tha 
tact with the placenta and 
of the placenta to allow the d) « 
ihrecUon and prevent it from passing 
other direction 
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all first descnbed by Bernard, in 1853 Later 
references to bis report seem to be based on a 
gross mismterpretation Desgranges, a few 
months later, discusses Bernard’s operation as 
bemg poorly devised since (according to Des- 
granges) the triangles were excised from the upper 
hp Itself with the result that the upper hp was 
thereby shortened and the mouth narrowed 
Bernard’s report seems perfectly plain, in that he 
did exase the tnangles above and lateral to the 
angles of the mouth and conserved the mucosal 
surfaces attached at the bases to be reflected for- 
ward and sutured so as to form the vermilion 
border of a new lower hp Blair and others er- 
roneously credit Stewart with devismg the latter 
modification m 1910 

GENERAL PRINCIPLES OF INFERIOR CHEILO- 
PLASTY 

Many of the classical methods smted only to 
the smaller lesions of the lower hp have been 
rendered superfluous by irradiation therapy, es- 
pecially during recent years when proper dosage 
and better techmque, based upon a better under- 
standmg of the physical principles of radiation 
have given such eminently satisfactory results, 
both from the curative and cosmetic standpomts 
We are of the opinion that the simple V-shaped 
operation should never be used as the primary 
treatment It is suited only to the very early small 
lesions, and in any case is followed by more de- 
formity and scarrmg than is irradiation In 
massive neglected growths, where much normal 
tissue has been destroyed by replacement with 
tumor hssue, destruction of the disease by irradi- 
ation and later repair by plastic surgery is the 
safest procedure Those opposed to irradiation 
wiU overemphasize the difficulty of plastic surgery 
in irradiated tissue In our expenence, the ob- 
stacle IS not a serious one, provided the surgeon 
himself handles the case from begi nnin g to end, 
and plans the irrachation and subsequent surgery 
so that the maximum benefit is derived from each 
apnt The radiotherapeutist and the surgeon 
should be one and the same person and each 
Separate procedure should be planned with a view 
to the entire problem, which mcludes the care of 
possible subsequent metastases to the neck A 
procedure such as the one descnbed is smted to 
excision and repair of large defects and is not 
intended for the repair of the lesser defects foUow- 
hig irradiation 

In our opmion infenor cheiloplasty should al- 
°e done by the use of full thickness flaps 
ot cheek or hp Alethods utilizing flaps of skm 

rom the neck are more subiect to failure and m 


cases mvolvmg the lower hp will give much less 
satisfactory functional and cosmetic results The 
same is true of defects of the upper hp and ante- 
rior portions of the cheek Large defects mvolvmg 
the postenor portions of the cheeks may reqmre 
a combination of methods In any form of 
cheiloplasty or meloplasty, the oral surface of the 
repair should be hned by epithehal tissue A raw 
surface withm the mouth will subsequently heal 
by scarnng and contracture, endmg m a partial 
cosmetic and functional fadure The ideal oral 
hmng is obviously mucosa, and the use of skm for 
the mner surface necessitates either two flaps or 
the doubhng of a skm flap, and the chances of 
failure are thereby mcreased 
In infenor cheiloplasty the advantages of cheek 
flaps with their mucosal hmng are of extreme 
importance The new lower hp must provide for 
an adequate gmgivobuccal gutter, otherwise, 
droohng of sahva will result The normal lower 
hp IS very loose and flexible, and is maintained m 
position by the combmed action of the orbiculans, 
the nsonous, and zygomaticus After wide ex- 
cision, the new lower hp, if it is to escape saggmg 
and gradual contracture downward, must be more 
taut m the honaontal plane, smce it will be less 
supported by the horizontal cheek muscles and not 
at all by the orbiculans It will be readily under- 
stood that these prmciples are followed if the new 
lower hp is constructed from the cheeks, but that 
saggmg and contracture are bound to follow a 
doubled skin flap from the neck 
Although the lower hp is quite elastic, cheilo- 
plasty, after excision of as much as one-half of the 
vermilion border, is followed by a shortened lower 
hp and a redundant overhangmg upper hp Ex- 
cision of tnangles above and lateral to the labial 
commissures permits the correction of this de- 
formity and the lengthenmg of the low er hp The 
conservation of the mucosal surface of these flaps 
attached infenorly and their suture to the raw 
surface of the new lower hp ivill form a new 
vermflion border (Fig 2) 

The operative procedure must be somewhat 
modified if the mvolvement of the lower hp is 
markedly to one or the other side, but in the average 
case It IS advisable to attempt the same extent 
and form of procedure on either side, so that the 
two sides of the face appear uniform when viewed 
from the front Following a plastic of this extent, 
the appearance of the face is, of course, altered, 
but this IS less noUceable if the two sides of the 
face are umform m appearance 
The incisions from the vermihon border of the 
lower hp on either side of the growth should, m 
the average case, run verhcallv to the lower 
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FROM THE M most At. BOSPtTAL lOSA 

CHEILOPLASTY FOR ADVANCED CARCINOMA OF THE LIP' 

HAYES E MARTIN ITD New So»k 

A « n A te iatf Soj to Mtanr al JIm ti 

“ t^X DO cxlenave neck dissecU ns can be earned out 

operatloa If a limited bilaltral neck 
Thp therap> dissection or a block dissection of one side is 

J ^ ’* indicated tie disease is probably too far ad 

'^diation \ lu^ jn •vanced and mabgnant to be successfolfy dealt 
wm^tent hMds will rcsidt in practicaUy loo with by surgery alone The operation here dt- 
“* lesion Afetastasis to senbed « b«t suited to the bulkv fungating 
the neck js of course an entirely sejarate prob types of growth in which metastases ait quite 
lem under any method of treatment The cos commonly absent 
metic result e\en after heavy irradiation is 

excellent There « little or no scarnog and the jiisioacMi. sois 

Mutoiu of the lip remains unchanged unless The origins of cheiloplasty for cancer ol the 
there DM been replacement «'« of normal lonerlipaielostinanuquity Celsusftotn about 
^^**t*u^ L 25 2 Cl desertb^ the \ shaped inasion «tr^ 

Alihou^ si^ery tm no Longer a place m the as modifications to include honaootal mosioM 
treatment of the small or moderately sized lesion from the angles of the mouth and also honzofital 
extensive surgical excision of the lov er lip with nas ons along the lower edge of the mandible m 
plastic closure must be resorted to in the bulky as to form two lateral ^ps of the cheeks (^*n 
fungaung and infected tumors which sometimes tioas of this type are wten referred to aa the 
occur in the ce lectcd case The growth may methods of Celsus 

nvolve the enure Uuckness of the lip and extend Most ol the dassical meth ds hoi desenbed 
down into the subcutaneous Ussues over the in surgia! texts were devised dunng the first 

symphysis mentis Massive local recurrences half of the 19th century Lon Bruns la 1859 

after incomplete surgical excision or the recur desenbed gr methods by 53 authors ’Ihegencm 
rences m devitalized tissue follov -uig repeated pnnaples of the method desenbed in the p eseni 

inadequate irradiouon may Ike ise call for report were first published fay Camille B roird 

extensive local emoval The operati n to be in 1853 The prmapi s of this ope alioa a e 
desenbed is a method f construction of an enure osualiy credited to Cu o whose methods for ire 
nevlowe Ipandchin It isn modificauoaof ^ plastic closu e of defects fay the ex^ a of ad 
operation fi st desenbed by Cattulle Berna d in jacent tnangJes were published by hi-s 
1853 This operati n pe m ts a \ ide removal iwd Sacmann in iSyy The triangular meth*l m 
furnishes a functionally satisfactory new lowe Iip Burow b v ever nece sitatesa \ shopetleio^n 
and leaves a miniraum of visible scarraig of the lo ver 1 p and (fo reasons to be diKti^r 

i surgical procedure f the extent described is operation has a limited range of ppusih " 
not justified in the presence of larg multiple or mainly to the smalle lesions of the 1 p 
bilateral metastases The ope an n should be HieexasoaofarectaDgalarorsquMes^^ 
cautiously proposed even in the presroce of a of the lower 1 p the fomation ol ‘ .®. ^ 
single small metastas s for which n «iy case cheek flaps mobilized from the • 

the surgeon must assume the responsibhly for exosion f full theknea inangles ^ „ 

adequate removal The operative exposure v lU lateral to the angles of the mouth aM . ^ 
penmt a limited removal of gland bearing tissue servauoa of the mucosa of these j 

from the submental luid submaxillar) regi ns but the v rm 1 on bo tier of the e\ i i 
rum b O A/m 1 ad abS H ack Sw^xT ^ oinr &w I 
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Fk' t The incisions A B and o' b' from the %emnlion border 
o£ the Up should be placed at least i centimeter be> ond any ysible 
or palpable e^adence of the disease , rec^ge d 5 6 o out- 
Imes the first mass of tissue excised The flap S ft Cc is iMt at 
tached until the end of the operation when it is trimmed to fit the ta 
angular defect which remams in the submental re^on Rote that 
thi incisions J C and o' c' appear as straight Imes when view ed from 
the front but curved postenorly when vaewed from the side 


care at this point to avoid severance of the facial 
vessels, but hgature of the facial arterj' seems to 
have no marked effect on heahng I have twice 
accidentally severed the facial artery and observed 
no impairment in the nutation of the flap 
The ne\t step is to excise taangles of bssue 
above and lateral to the labial commissures (Figs 
r D, E, F, 2, and 5) These taangles should both 
first be outlined on the skm by very superfiaal 
mcisions so as to assure their identical size and 
position The mesial side of each should follow 
quite closely the direction of the nasolabial groove, 
for the subsequent scar is less noticeable if it falls 
withm this natural fold (Fig 6) The mesial side 
of the triangle is thus mchned slightly mesially 
and IS shorter (2 centimeters) than the lateral 
mcision (2 5 centimeters) The base of the ta- 
ungle IS horizontal and in hne with the commis- 
sure Its length (2 to 2 5 centimeters) will vary 
with the amount of lower hp sacrificed As these 
triangles are excised, the mucosa is left attached 
to the base and later turned forward, trimmed, 
und sutured to form the vermihon border ot the 
new lower hp (Fiss 2, c, and 6) 


*■ 

j 



Fig 2 Diagrammatic representation of all tune excised 
during the operation On the nght the mucous surtace ot 
the Bernard’s triangle is shown attached at its base readj 
to be trimmed to form a new vermihon border On the 
left this has already been done 
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of the mandible (Figs i 2 and 3) If due to a 
wide extent of the growth they must begin lateral 
to the labial commissures the incisions ma y be 
inclined mesially to a slight extent These \erUcal 
masions from the verrmlioa border down to the 
lower edge of the mandible form the free ends of 
the two cheek flaps (Fig i A B and a i ) From 
the low er edge of the mandible the masions should 
continue directly backward in the sagittal planA 
so that \ hen viewed from the front each mas on 
from the vermihon border down on to the neck 1$ 
a straight line Viewed from the side the in 
asions appear to curve obliquely backward from 
the lower edge of the mandible (F g i) Bel w 
the lower border of the mandible the inn<in%n<> 
form the lower edges of the cheek flaps Their 
lengths will depend on the amount of mobduatioo 
required 

The direction of the incisions below the edge of 
the mandible is of extreme importance Ulustra 
tions usually show such masions as following the 
course of the lower edge of the mandible which 
IS not honzontal but inclined upi ard posteriorly 
A plane parallel to the low er edge of the mandible 
will meet a horizontal plane through (he labial 
commissures at about ^e angle of the jaw A 
flap cut with Its lower edge along the lower 
mandibular border will therefore be too narrow 
and taper toward its base which is in violation of 
all plasuc pnnaples Furthermore this portion 
of the healed scar is almost nvisibU in the sub 
maxillary and submental regions and is much 
foreshortened by the apposition of the flaps m the 
Dudline 

Near the dose of the operation when the com 
missures are be ng repaired it will be found that 
the portion of the cheek which forms the new 
commissure is of too great thickness This lesser 
difficulty can be soUed by the exasion of a 
portion of muscle and fat 

The hygienic condition of the oral cavity should 
be attended to befo e operation Any markedly 
canous or loose teeth should be extracted and if 
pyorrhcea is present the teeth should be gently 
scaled by the dentist However gross trauma to 
the gum margins by wholesale extraction of teeth 
or too energetic treatment of pyorrhoea is to be 
avoided Such measures defeat their purp se by 
substituting an acute inflammatory condition m 
place of a chrome one The best cosmetic results 
are obtamed when both pper and low er inasors 
and cuspids are preserved Just before gomg to 
the operaUng room the pauent is gi en a few 
cubic centimeters of full strength Dakin s solution 
which he is told to hold m his mouth for 3 or 3 
minutes. 


KCHWQpz 

The most satisfactory anxstheuc foe this ivpe 
of operation is conduction anisthesia the tech 
tuque of which is not difficult to master and is 
clearly described by Labat Two per cent no\o- 
cain block of both third di isions of the 6/tli 
cranial ner\es and of both mfra-orbital nenes will 
anesthetize all of the operative field except to 
some extent the rather limited masions Wow 
the lower borders of the manffibles where local 
infiltration is suffiaent Conduction apj^i h f^i a 
s quite satisfactory and avoids the postoperative 
complications of a general anicsthetic It permits 
the patient to assist m expelling blood r dots 
from the oral cavity which prevents their asp ra 
tion into the trachea The patient is also able to 
follow directions m opening or dosing the mouth 
as necessitated by the various steps of the pro- 
cedure 

The operation is begun b> two mcisions which 
ace made from the free bordu of the 1 p do 'award 
to the lower border of the tnanible (Fig 1 i B 
and o i ) These mas ons should be at least 1 
ceniunelcr lateral to an> visible or palpable evi 
dence of disease If an ass stant compresses the 
full thickness of the Ip with thumb and for^ 
Anger hxmorrbage is only moderate < third 
inasioQ IS next mue m the bottom of the giogivo- 
buccal gutter and the dissecuea is rapidly carried 

down thus freeing the tissues from the mandible 
antenorl) remov ng penosleum if there u a ) 
question of deep mvasioa iVlen tie dis«ctiM 

has reached ihclowerborder of ihemandible the 

flap thus formed is exased by a honzontal m 
asion (Figs i Bb and 3) The skin of the s ^ 
mental region is left to be adjusted to fit the 
closure in the final stages of the operation 

Next ihetwohoruontalinasionsarecontinuea 

directly backward as viewed from the 
plane for about 3 to 4 cenumeters (Figs i h t 
indie 2 and 4) They outline ffie lower ^ge 
oflhctwolate alplasUcflaps MobilizaUonofmi^ 
lateral flaps neccs itates next the inaaon f 
mucosa in each low er gmgiv ob ccal gutter (r ^ 
4 and s) These mucosal masions are carnrf 
back to or bejond the last lower molars or e ca 
the anttnor botdetj ■>', 

The lateral flaps are then tod to li 

outer surfaces of the hoiuontal tarai hy 
secuon dose to the bone through the n^“ 
STehments as far bad. ^ the anter r rfgo d 

STraasseUrs Tie laps should to totra.^ 
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Fig 7 Case J R Deeplj intiltrating squamous carcinoma ot the 
lip without metastasis The disease e\tends from the \ennilion bor 
der of the Up almost to the point ot the chin Condition 
operation, B, 24 hours after the operation (July 27 1928), C and D, 
condition i month after operation This patient lued lor ^ >ear3 
ivithout any e\ idence of recurrence, and died of other causes 
Fig 8 Case P A. Deeply mfiltratmg carcinoma of the lip pre 
Sicnting chiefly on the inner surface and extending down into the 
gingi\ obuccal gutter There were no metastases A Condition be 
fore operation, B, 24 hours after operation ^October 8 1928), C 6 
months after operation This patient is !i\ing and tree ot disease, 
4 >ears after operation 




Fig 7C 






Fig 8 A 


Fig SB 


Fig SC 


SURGERV GyNECOLOC\ \VD OBSTETRICS 


/ 


F g 3 Th d / 1 1 It »/t 
Ltn t ms g Lm t thi 

C PA th me h 

CM he not 3 t b 
bo d { th m d bl 


Closu e IS begun b> uture of the ncisions in 
the lo e gingixobuccal gutters The first stitch 
IS pla ed enti elj on the gingnal ide at the pos 
tenor limit / the incsion (Fig 5) Subset] e I 


Y 




4. Cas I t Ih am _h 

M b lu I f Ih 1 t 1 flap Th 


MbJul / 111 I t 1 nap in^ ‘.w .J- 

h be ledtdblwlhJ bod tthfmwJM* 
11 a COM ih 1 «i g» h 

sed bwL I th ase d g a Tk flap h l« 
f d f m lb It chm t t ll mandU a v 
h w tract d 


sutures are placed ab ut one hall cenurntlei < 
anienof on the gingital than on the "UiMl »« 
and as each s tied the m cosa is stretched m re 
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Fig I'lA Fig iiB 


Fig II A modified operation for carcinoma of one half of the lower lip m\ading 
one commissure One Estlander triangle is brought down to help fill the delect 
The narrowed mouth on one side maj be corrected by a later plastic. 



Fig 12A. Fig 12B Fig 12C 


Fig 1 2 Case L D A Carcmoma of the lower Up m\ ading a httle more than one hall of the nght side and extending 
bejond the nght commissure There were no metastases B, Twent> four hours after operaUon (Februai> 18, 1931) 
One Estlander tnangle has been brought down to help fill the defect which is partl> closed bj shdmg a flap from the 
kft C, Healed condition This patient is living and free of any sign of recurrence about r jear after operation 

and will fall smoothly into place (Figs 6, 7B, and ot the upper border of the alveolar ndge and 
8B) mandible may be removed b> a motor saw In 

Sutures of medium dermal are most satisfactory such cases, the mucosa of the floor of the mouth 
and nia> be used throughout, although the heavy is readily drawm forward and sutured to the 
size maj be of advantage in cases m which extra mucosa of the lateral flaps so as to cover the 
tension is reqmred, and the fine for very super- exposed bone In one case, a wide segment of 
final approximation This suture matenal com- mv olv ed bone w as so remov ed leaving a poruon ot 
^es strength and flexibihty to a marked degree the lower border of the mandible only about i 5 
The eversion stitch (sometimes called the mverted centimeters wide to maintain the mandibular 
mattress stitch) should be used if the skm or arch The patient has been free of disease for 
niucosa tend to invert (Fig 54) As m all over a year In such cases, the tissues of the chm 
plastic surgery, the cosmetic appearance ot the are not so well supported and a less satisfactory 
sur depends on accurate approximaUon of the skin cosmetic result is obtamed 

If the growth mvolves the entire lower hp or 
VAEiATiONS IN TECHNIQUE extends beyond the commissures, the vertical 

li the grow th extends widely on the innersurface masions must be more laterally placed and should 
ot the hp and on to the alveolar ndge, a segment be mchned shghtly mesially So much tissue is 




and more anteriorly s that e eRtualI> its tip 
lU reach the midluie Great care must be talen 
that the mucosa does reach the midJin aotenod> 
as an> raw surface v Ubin the mouth spells fa lure 
from the standpoint of a perfc l rr ult Mtcr 
suture of the mucosa to about the po lOon f the 
cusp d tooth the mucosal s de of the tn ngle 
should be s tured after which the closure of the 
opposite side is brought to the same stage 
completion (Fig $) Suture of the flaps i the 
anterior gingi obuccal gutter is ne I done ^ 
tinuing up the midline and over the tree bonter 
of the hp along the sUn edges to the point ol the 


chin ■nieiccl caU ounds aboie lie conoiB" « 
a e then closed and moco al »»!* »“ 
angles Imiined a d sutured « “ " j,, 


the c mnnssuies is outaiaen u o's ^ 
the cheeks is lessened at this ^ « b) me 
aston of a Hedge ol muscle and 1st, 

The last stage of the ".“f % u 
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FROM THE L4HEY CLINIC 


UESECTIONT OF THE EIGHT COLON AND ANASTOIMOSIS OF THE 
ILEUM TO THE TRANSVERSE COLON AFTER THE 
PLAN OF AIIKULICZ 


FR\NK. H L\HE\, M D , F \ CS , Boston 


I NTESTINAL suture, particularly when it m- 
voKes suture of the colon, is a procedure of 
quite uncertain outcome even in the hands ot 
men w ith considerable surgical evpenence and 
\iell developed techmcal skill This is particularh 
true m mtestinal suture dealing of the proxim^ 
colon, for this portion of the colon is filled with 
liquid faeces and in it exist organisms of high xuru- 
lence — factors predisposmg to contammation and 
infection 

Anatomically the colon w ith its irregularity ot 
outline due to its sacculations and its longitudmal 
bands, with its fat tabs of epiploic appendages, 
does not lend itself well to mtestmal suture bv 
end-to-end, end-to-side, or even side-to-side anas- 
tomosis End-to-end anastomosis of ileum to 
transverse colon is made difficult and at times im- 
possible w Ith any degree of safety by the dispro- 
portion of the caliber of the two tubes of bowel 
Lateral or end-to-side anastomoses possess not 
only the danger of leakage and soilmg at the anas- 
tomotic suture fine but also the danger that the 
blmd ends of the colon may slough out and leak 
as the result of pressure upon them during post- 
operative distention With the idea of overcom- 
ing these dangers, w e have employ ed the method 
here described whereby the entire right colon, 
and, if necessary , part of the transverse colon may' 
be freed, its mesentery' hgated, and the colon re- 
moved between clamps asepticaUy by cuttmg 
betw een the clamps w ith a cautery' and sterilizing 
the cut ends of the bowel The two cut ends of 
bowel may' then be implanted into the wound 
after approximation of the tw o laterally contacted 
loops consisting of ileum and colon, to form the 
double barrelled loop, after the plan of Nlikuhcz 
A description of the operative plan together 
with illustrations demonstrating the method is 
submitted, not with the idea that the method may 
enUrelv supplant present methods of prelimi- 
nary lateral anastomosis and later resection or 
C'en primarv resection and anastomosis, but be- 
cause the method is a very safe w ay' ot removing 
the right colon and, if desired, also the hepatic 
flexure The method is safe because it eliminates 
almost entirely the danger of leakage and perito- 
nitis, and because bx the scheme which I have 


suggested (which may be origmal although that 
is not important), that is, the staggering of the 
two mtestmal tubes so that the ileal tube is longer 
than the colonic tube, it is possible to bring about 
immediate ileal drainage and relief from intestinal 
obstrucUon without contammation ot the wound 

THE OPERATIX E FLAX 

A right rectus mcision is made through the 
abdommal wall and the ascendmg colon is pal- 
pated to discover the location of the growth, its 
remov'abihty, and w hether or not liv er metastases 
are present 

If the condition proves to be favorable tor resec- 
tion, the right rectus mcision is lengthened up- 
ward and downward sufiiciently to obtam good 
exposure ot the entire ascending colon and hepatic 
flexure The parietal peritoneum external to the 
ascendmg colon is cut, as has been suggested by 
W J May o, and the enUre colon is mobilized and 
turned mward so that it hangs by its mesentery 



the nght colon The segment of ileum ascending colon, 
hepatic flexure, and transverse colon which is removed b> 
the plan of procedure here suggested, are shown, all bowel, 
as indicated b> the arrow external to the dotted line, being 
excised 
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thus exased that closure bv lateral flaps alone 
may be difficult or impossible In such cases the 
two triangles are placed mo e mesialiy and are 
brought doi n as ti o Estlander flaps attached 
b> xer> narro v pedicles of the \e nuhon border 
only (Fig 9) S ng do\ n ih ough an arc of 180 
degrees thev may be joined in the m dJjne belo\ 
and help fill the lo cr 1 p defect In this case 
the mouth beco nes qu le narroi and a later plas 
t c must be done to \ iden it (I g toC) If the 
gro Uh IS entirely one idedand nvoKcslhecom 
missure the procedure may be modified by u mg 
an Estlander flap I om the same side either with 
or vithout the excision of a Bernard s tnangle on 
the othe (Fig 11) 

POSTOPERATIXE CARE 

Feeding by nasal tube although not essential 
helps in a\o d ng gro s contam nati n of the oral 
cavTty for the f rst 48 hours Marm bo ic com 
pres es f r the first 48 h u s ad in permitting 
exudation f serum from the lines of ncision 
Cop ous imgati ns of the mouth x th h t sal ne 
aids in oral hygiene The pat ent may be given 
bathroom p 1 leges on the sec nd day at » hich 
time the more superficial sutures are rem ved 
All sutures should be removed on the fourth day 
othen tse sutu e marks \ ill r mam pe manently 
The ntra oral sutures may emam until about the 
sixth or se enth day \ hen the firm a glulin tion 
f the ound edges perm ts more fo ced pening 
f the mouth and better exposure fo their 
remov al 

SE ULTS 

We have performed the modited Bernard oper 
ati n as desc ibcd for centrally placed ad a ced 
care n ma of the 1 p in 7 cases The e has been 
no operative m rtal t> and p ima v umo has 
been btai ed in all Of the e 7 ca S4areliing 
and f ee from liH'ase for 4 and 6 years e 
spectively One patient d loped focal ecur 
rcnce because / too na r e c s on /the local 
gr \ th and d ed of d seas ivearaftc opc tion 
One pale t d 1 afie v years fr m n V 
metastasesv hich er n t urccssfullv ontr lied 
None of these patients had jjaJpable nodes on 


adm ssion and no neck dissections were d ne at 
the time of the plastic exasion of the pnoiarj 
All received prophylactic irradiation to the ned 
of about 1/ skin erythema doses by the radi m 
element pack or by \ radiation One [ati nt d ed 
after j years of ther cause wihoutan sigaof 
recurrence up to the time of his death 

The pat enls operated upon by s me vanati n 
n technique (Figs 1 1 and 12) as desenbed n th 
latter part of this report coropnse a large g up 
<rf vaned character and extent In a considerable 
number of the latter the plast c oporat ons ere 
performed for the closure of healed defects left 
after mdicat on of the d sea e by other methods 
of treatment (irradiation r cautery) ‘'nee ur 
gery i as n t used as the pnmaty treatme t n the 
entire group stati tical figur s a e of little alue 
There has ho sever been ooperati e m rta! ty 
and p imary uni n has been bla ne I n all 

UUUXKt 

The i d all ns fo s rg cal exc si f car 
c noma of ibelowe 1 p and the general pii c pits 
0/ e tensive infeno cheiloplasty a e discussed 
The teehn que of a mod Bernard oj erali 
s de cnbed as veil as several u ef 1 vanatioos 
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Fig 3 This diagram shows the ileum placed beside 
the transverse colon and approximated to it b> tacking 
^tures so that a long double barrelled spur is formed 
bet;\een the two loops of mtestme In insert a is shown 
diagiammatically the method of approximatmg the ileum 
to the longitudinal band of transv erse colon b> anterior 
and poatenor tacking stitch 


gut, care being taken to place the ileum along the 
band of longitudinal fibers of the colon (Fig 3), 
and the abdominal wound is closed m layers about 
the clamped ends of bon el (Fig 4) Approxima- 
tion of the ileum to the colon should be of suffi- 
cient length that a fairly long, double barrelled 
spur wdl result This wiU provide a deep parti- 
tion, the cutUng through of which later with the 
severing clamp (Fig 6) wiU provide a i\ide open- 
ing through which the faecal stream iiill be re- 

estabhshed 

, tiue to obstruction, there be any hkehhood 
at immediate drainage from the ileal loop will 
tn 3, loop of ileum considerably longer 

an that of the colon is brought out for a dis- 
ance of 3 to 4 mches above the level of the ab- 
OHMal sLm and so also 3 to 4 mches above the 
l ei on the abdommal wall at which the cut end of 
0 on IS placed The ti\ o loops of bowel colon and 
approximated just as described 
In ^®P^^rited in the wound by closmg the peri- 
neum, fascia, and skm about the clamped ends 
r CO on and ileum The loops now appear as m 
nan f 1^ stitches are mserted between the 
nf tn j peritoneum and the bowel wall because 
trai ^ of the stitch in the bowel waU pene- 

boo deeply, producing leakage, contami- 
tnnoa?’ pcritomtis Seahng off of the pen- 
takpsL about the loops of the enterostomy 

out St 1 ^ satisfactorily with- 



Fig 4 Diagrammatically one may see outlmed tiirough 
the sutured abdominal wall the ileum approximated, as 
shown m Figure 3, to the transi erse colon The ends of 
the colon and ileum are implanted, m the wound, still 
closed b> the Ochsner clamps and havmg been sterilized bj 
the cautery The abdommal wound is sutured m layers 
snugly about the implanted ends of ileum and trans\ erse 
colon These clamps will keep the wound clean and un- 
contaminated until they slough ofi which is on about the 
fourth to sixth day , by which time there will be sufficient 
seahng m of the wound so that contammation will not take 
place 

When possible, the laterally approximated 
ileum and colon should be implanted m the lower 
angle of the abdommal wound smee this portion 
of the abdoimnal wall and its antenor panetal 
pentoneum is lax and movable and permits ot 
easy freeing and closure of the temporary enteros- 
tomy at the second operation This is not abso- 
lutely essenUal, howeter, as we have unplanted 
the cut end of the ileum and colon satistactonly 
in the upper end of the wound 
If both cut ends ot bowel, colon, and ileum 
have been placed at the same level, conditions 
w ill be as represented m Figure 4 

If the ileum and colon have been staggered as 
suggested and described in the text so° that a 
longer segment of ileum projects above the skin 
level than does that of the colon, then conditions 
will be as represented m Figure 5 

Should It seem desirable now with the ileum 
staggered and the wound completely sutured to 
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in \ hich are its nou shine \esseU Ttn-c i 
^ Iheascend, gcolon n ifs'Ster^are h^c 
mesentery as ne d^es 
ind the ligation of the mese ter> is earn d ud t 

hateverpomtinthetrans ese colo SmSsof 

margin of safety betrieen the gr K the 

^ clamps (Fig j) a e appl (i 
In the same manne Igation of the m sent 
f the leum is carried out up t a po nt a uffa S 
istance ana> from the ileociccal vahe s that 
o O^sner clamps can be pphed dc b> ,d 
.with the colo (Fg ) Utha a tei> the 


ileum IS severed bet ee the clamp the entire 
segmuit of r ght c Ion a d its sho t segme t of 
attached ileum bei g f eed The p ximal end 
of cut col n an the uppe clamp a d ilc m m the 
10 e one are thoroughly sterilized iih the au 
ter> and the lube of ile m and colon are bro ght 
upi toth \ounda dpi cedinadoublebarreilei 
fashion side by s de (F g j) after the plan of 
Alikuhc 

If no obstruct n is p es t the t o dj f 
ol n and I um ar placed s de b> s de at the 
ame le el on the abdomi al all and approw 
mated by t o ro s of i terrupted st tches / cat 
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Fig 3 This diagram shows the ileum placed beside 
the transierse colon and appro'omated to it b> tacking 
sutures so that a long double barrelled spur is formed 
between the two loops of intestme In insert a is shown 
<hagrammaticall> the method of approximating the ileum 
to the longitudinal band of transterse colon by antenor 
and posterior tackmg stitch 

gut, care being taken to place the ileum along the 
band of longitudmal fibers of the colon (Fig 3), 
and the abdommal w ound is closed in layers about 
the clamped ends of bowel (Fig 4) Approxima- 
tion of the ilemn to the colon should be of suffi- 
cient length that a fairly long, double barrelled 
spur ivdl result This wffi provide a deep parti- 
tion, the cuttmg through of which later with the 
severmg clamp (Fig 6) wiU provide a wide open- 
uig through which the faecal stream wiU be re- 

estabhshed 

If, due to obstruction, there be any hkehhood 
that immediate dramage from the loop will 
be necessary, a loop of deum considerably longer 
than that of the colon is brought out for a dis- 
tance of 3 to 4 mches above the level of the ab- 
dommal sLm and so also 3 to 4 mches above the 
le\ el on the abdommal wall at w hich the cut end of 
colon IS placed The two loops of bow el colon and 
ueum are now approximated ]ust as described 
and implanted m the w ound by closmg the peri- 
toneum, fascia, and skm about the clamped ends 
of colon and deum The loops now appear as m 
Figure 5 ;Xo stitches are mserted between the 
PMetal peritoneum and the bowel wall because 
of the danger of the stitch m the bowel wall pene- 
trating too deeply, producing leakage, contami- 
nation, and peritomtis Sealmg off of the peri- 
toneal cavity about the loops of the enterostomy 
takes place in a few days very satisfactordy with- 
out sutches 



Fig 4. Diagrammaticallj one maj see outlined through 
the sutured abdominal wall the deum approximated, as 
shown m Figure 3, to the transxerse colon The ends of 
the colon and deum are implanted, m the wound, still 
closed by the Ochsner clamps and hax-mg been stenlued b\ 
the cautery The abdominal wound is sutured m lajers 
snuglj about the implanted ends of deum and transverse 
colon These clamps wiU keep the wound c'ean and un- 
contaminated until the> slough off which is on about the 
fourth to sixth daj , by which Ume there will be suffiaent 
sealmg in ot the w ound so that contammation will not take 
place 

When possible, the laterally approximated 
ileum and colon should be implanted m the lower 
angle of the abdominal wound smce this portion 
of the abdommal wall and its antenor panetal 
pentoneum is lax and movable and permits ot 
easy freemg and closure of the temporary enteros- 
tomy at the second operation This is not abso- 
lutely essential, however, as we havm implanted 
the cut end of the deum and colon satisfactordy 
m the upper end of the w ound 

If both cut ends of bowel, colon, and deum 
have been placed at the same level, conditions 
w dl be as represented m Figure 4 

It the deum and colon have been staggered as 
suggested and described m the text so that a 
longer segment ot deum projects above the skin 
level than does that of the colon, then conditions 
will be as represented m Figure 5 

Should It seem desirable now with the deum 
staggered and the wound completely sutured to 
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F The extenul p n i I pr 
th asc dj s Jo nd 1) p t c 0 
I Ui I %b w tb n la 

I mp pi ed t ih il m 
« ih t tj al gib ^ itai Im 
Ch m I ipi y h w lb sc 

h w b Id tb Ojb damp 

I d b I h be cm d 


I m I (b Tight f th col b b ised 
mob tu d d l med d The m leiy 
I D t at has b n I gated d i Ocb m 

d lb 1 bicb 5 1 be ased d t 1 d 

b tw tb d oipa In tb m a U t V 
ding I I sert th 1 d Icum ct 
d th tbtj d l rvUr d The scgmt I f 


in which are «s notirish ng vessels Th se vessels 
of the ascending col n in its mesentci> ar ligated 
as close to the root ol the mesentery as one desires 
and the I ^.at on of the mesentery is carr ed «p to 
hitc e point in the transvc se colon perm t of 
a margin of safety bet c n the g o ih of the 
ascendi g colon or hepat c fiejure \t thi po ni 
the t\ o Ochsner clamps (hig ) arc ajp! ed 
In the same manner I g t j f the mesentery 
of the ileum is carr ed out up l aponta P’ceni 
distance a\ av from the il ouecal 1 e so that 
t\ o Ochsnec clamps can b appl d ide b> id 
as with the colon (F g 2) W th caufc ) the 


lieuta s severed beti te the tlamjs the enure 
segment of r gbt co o and its short segment ol 
attache I ileum being freed The p oamal end 
of cut colon n the upper clamp and ileum n the 
I er or e are thoro ghl> slenlued v ilh the cau 
leiy and the tube of ileum a d colon are hrougol 

up ntoUiewound and placed inadoublebarr U a 

fashion side i>> s de g 3) afte the pan o* 
Mikulicr , 

If no obstruction s p csent the two cods 1 
colon and ileum are placed s de bj side at tr 
same 1 V I on the abdoir na! vail and apt 0 
mated ly two ro s of inierruptod st t hes feat 
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Fig 3 This diagram shows the ileum placed beside 
the tranoierse colon and approximated to it b> tackmg 
‘futures so that a long double barrelled spur la formed 
betireen the two loops of mtestine In msert a is shown 
diagrammatically the method of approximating the deum 
to the longitudinal band of trans\ erse colon by antenor 
and pobtenor tacking stitch 



gut, care being taken to place the ileum along the 
band of longitudmal fibers of the colon (Fig 3), 
and the abdominal wound is closed m layers about 
the clamped ends of bowel (Fig 4) Approxima- 
tion of the deum to the colon should be ot suffi- 
cient length that a fairly long, double barrelled 
spur wdl result This will provide a deep parti- 
tion, the cuttmg through of which later with the 
seiering clamp (Fig 6) will provide a wide open- 
ing through which the fsecal stream -will be re- 
estabhshed 

If, due to obstruction, there be any hkehhood 
that immediate dramage from the ileal loop will 
be necessary, a loop of ileum considerably longer 
than that of the colon is brought out for a dis- 
tance of 3 to 4 mches above the level of the ab- 
dommal skm and so also 3 to 4 mches above the 
level on the abdominal wall at which the cut end of 
colon IS placed The tn o loops of bon el colon and 
deum are non approximated just as described 
und implanted m the nound by closmg the peri- 
toneum, fascia, and skin about the clamped ends 
of colon and ileum The loops now appear as m 
higure 5 Ko stitches are inserted betneen the 
peritoneum and the bowel wall because 
of the danger of the stitch m the bowel n all pene- 
IraUng too deeply, producing leakage, contarm- 
nution, and peritonitis Sealmg off of the pen- 
joneal cavity about the loops of the enterostomy 
akes place m a few days ver\' satisfactorily with- 
out sutches 


Fig a Diagrammatically one may see outlined through 
the sutured abdominal wil the ileum appro^^ated, as 
shown in Figure 3, to the trans%er=e colon The ends o 
the colon and ileum ate implanted, in the wound, 
closed by the Ochsner clamps and having been sterilized by 
the cautery The abdominal wound is sutured m layers 
snu-'lv about the unplanted ends of ileum and transverse 
colon These clamps wiU keep the wound dean and un- 
contammated until they slough oH which is on about the 
fourth to SLxth day , by which tune there will be sulncient 
in of the wound so that contanunaUon wiU not take 

olace 


when possible, the laterally approximated 
ileum and colon should be implanted in the lower 
angle of the abdormnal n ound smce this portion 
of the abdormnal wall and its antenor panetal 
pentoneum is lax and movable and permits ot 
easy freeing and closure of the temporary enteros- 
tomy at the second operation This is not abso- 
lutely essenUal, however, as we have unplanted 
the cut end of the ileum and colon satistactonly 
m the upper end of the wound 

If both cut ends ot bowel, colon, and ileum 
have been placed at the same level, conditions 
n ill be as represented m Figure 4 

If the ileum and colon have been staggered as 
suggested and described m the text so that a 
longer segment of ileum projects above the skin 
level than does that of the colon, then conditions 
w ill be as represented m Figure 5 

Should It seem desirable non with the ileum 
staggered and the wound completely sutured to 
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' oond ts su/lkientlj h al d to res st co tarn na 
t on quite \ eJI 

H a }o g stagge d Jo p of ileum has been left 
It IS at the end of a eek utaway ihtheeau 
ter> and Its \csselsare CO tr lied u til it so a 
ie el iih the abdominal wall as is the implanted 
end of the colon in F gure 4 
Al the end of a w ek or 10 da\s an Ochsner 
emptc the ileum . . j clamp ts placed in the do ble bar Ilcd pur 0/ 

pli?edo« l '.'t'' r''" "1 '““d “'Jb of Ihe clamp hb«g placed? thf 

lo p aJibb rco\ere^“n^l^? colon c 1 mb and th other n the ile Ilrnib The 

upon the Iood of ilwim /-tcco”. clomp s placed tv o ;aws of the clamp a e pushed d n so that 
all thu Dre^enf ntr •»! W the abdomi al (he clamp grasps the greatest poss bl amounted 
The Ochsner chmo c cape of gas and ficccs the sp r part tion pp oamaled at th lirst pew 
oftki^mind^. lion wdlbeja so/ the damp are Josed/pie) 

Sr trrol m 4 to ? daj s this damp corns loose a d Ih "ne 

The ruhlfr oo e 11^^ canal along which the fecal stream is to fl is 

Ih ilenm^oft esuUi hed (P g 6 0) It is ell at ih.s i«int 1 

a I eds r r oturifl *x^*^*^ 1 •*nd the pati nt home for 4 t 5 weeks Part / 
irestion uh <-h^ «« h ® P “ onginal ug the fjcces d r ng this t me II pass through the 
Km ,?iv. 0" and so al g the ntestmal ca al to 

h.Tnlon . *" ‘he i^tum A CO dc able pa t ho er w II 

the colon also ha proventobe f eaUafue (Fig still be discharged thro gh the c mmo 1 lesiuial 
*..1. j ^ . . openi g of the ileum and coIo i the abd mini 

At the end f 4 to 6 da\s the clamps obstruct tall 
mg the cut e ds of bo t 1 colo and ile m ( f It 1 th s inlenal hich s d agreeable I the 

Ileum has not be n op ned) t 11 slough fffom patet Fr quentlj the c t ts of ih ile m 

the erids of the bo el and th bo el cont nts will a e r tatmg to the k n and the pane t is ol 

then dra n into the dr ssi g \V e ha e had no real c u se annov ed by the d scharge of I q d / "ces 

dithcully from wound nfection as b) thi i m the o hisabdmmal alf nee it is diffic It I ‘ 
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Fig 6 This diagram illustrates the end of the colon 
and ileum healed mto the n ound, the Ochsner clamps hat e 
I *1!* j T double barrelled spur is n ell estab 

1 ned In the mam illustration on the tenth to twelfth 
Othsner clamp has been inserted m the spur 
ii, A r I colon and one in the ileum after 

e Mikulicz plan The clamp is closed and cuts through 
e partition m from 5 to 6 daj s thus establishing the fxcal 
i ream along the colon as show n m insert a by the arrow 
n a common external openmg between the deum and 
colon, as shown in insert a 


impossible, to catch ileal contents in any kind ot a 
bag or container 

It IS desirable not to attempt closure of this 
common colonic and ileal enterostomx opening 
ar ler than 4 to g weeks and better still, 5 to 6 
t'h 'I ta.kes this time for oedema to leave 

e deep portions of the wound and at the end ot 
peritoneum has become firmK 
ached to the limb of colon and ileum, and there 
no danger of detaching it in the manipulations 
rp = f closure of the iMikuhcz spur and the 
stablishment of the faecal stream 
to th ™ of 4 to 6 weeks, the patient is taken 
of rh ^ ^P^'^bting room for extrapentoneal closure 
L common ileal and colonic enterostom} w hich 

,, produced bj the cutting of the partition 
« the Mikuhcz spur 

liirK^ have been considerablv dis- 
abnift .u irritated condition of the skin 

be SI oriterostomj spur A. few davs maj 
pent m attempting to improve it with omt- 


a. 



Fig 7 The main illustration 4 shows a thm stnp ot skin 
still adherent to the mucous edge ot the enterostomy Skm, 
subcutaneous fascia and muscle dissected away from the 
co mm on enterostomy made by the ileum and transverse 
colon wath their partition severed Note that the perito- 
neum IS unopened, still attached at the neck ot the tube 01 
bowel Insert a shows adherent skin and mucosa being 
trimmed away to refresh edges preparatory to mverting 
and closmg the opening ot bowel Note again the pen 
toneum is still unopened In msert b, the edges ot the 
enterostomy have been refreshed Any bleedmg vessels 
hav e been ligated and the bowel is now being mv erted by 
a contmuous Connell suture wath the pentoneum unopened 
and the pentoneal cavaty is thus m no danger of contanuna 
tion Following mtroduction of the first row 01 mv ersion 
stitches a second remforcmg row turther mv ertmg the seg 
ment ot bow el but with the pentoneal cav ity still unopened, 
IS mserted 


ments and powders but if it does not improve, 
the secondary closure is immediately undertaken 
regardless of the condition of the skm The pro- 
cedure is to be entirely evtrapentoneal Infection 
of the wound to some degree is to be anticipated 
and expected and drams are to be placed m either 
angle ot the w ound w ith this particularly m view 
For these reasons, no matter how angry the skin 
may look about the wound, the secondary closure 
may be proceeded with As soon as the enteros- 
tomy opemng is turned m, the skin is no longer 
irritated by the discharge of ileal contents and 
clears up at once Furthermore, the irritation ot 
the skm IS largely of chemical origin and not due 
to infection 



SURGERi Gy^ECOIX)G\ AND OBSTETRICS 


gzS 



i <uV5 »• i ; rj 

Imd megef™**' PP d I 

th b Umia U ocf the fst ih t «n h K 
c t wlu h d g <1 **“*1 ^ ^ 


vt the second rv closur of the enteroston)> i» 
s fir t made ce tatit that the M kul cz spur pa i 
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ileal content t pass into the colon An me sin 
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out at the upper end of the wound and one out 
at the lower end of the wound The fibers ot the 
divided rectus muscle are approximated by suture 
over the dram and sutured bowel (Fig 8, b) 
The rectus fascia is closed over the muscle (Fig 
8, c) and the skm likewuse closed w ith the rub- 
ber dam drams emerging from the upper and 
lower angles of the wound (Fig 8, d) 

A moderate degree of infection lakes place m 
most of the wounds but since the repair is all 
extraperitoneal this occasions no worry and is 
cared for satisfactorily by the drams at the upper 
and lower wound angles 

There may and occasionaHj wdl be a shght 
discharge of faeces from the wound, but if the 
spur has been deeply cut so that there is plentj of 
room tor deal contents to pass into the colon, 
spontaneous closure of the fistula takes place 

ADVAXTAGES AXD DISADV AXTAGES 

The drawbacks to this operation are the length 
of tune m the hospital mvolved, about 3 weeks 
for the first operation and about the same or a 
little less for the second, the fact that it is a 
two stage procedure reqmring two operations, al- 
though the second being extraperitoneal, is not 
particularly troublesome, the presence of an 
artificial anus for 4 to 6 weeks, and the irritation 
of the skm which frequently results from contact 
with deal contents 

The advantages are that hqmd deal contents 
passreaddy over through the cut spur openmg into 
the colon Immediate dramage of the deum for 
moderate mtestmal obstruction, if desired, by the 
plan here suggested of staggenng the deum, may 
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be obtamed without contammation of the wound 
The entire growth and its adjacent mesenterj can 
be asepticaUy resected and removed at the first 
operation and without limitation as relates to 
blood supply of mesentery and the danger of 
peritonitis from leakage The bugbear of aU 
anastomoses in large mtestme, leakage and peri- 
tomtis, is practically ehmmated This operation 
removing as it does the entire growlh with ad- 
jacent bow el at the first operation is not subject 
to the dangers ot implantation of the cancer in 
the W'ound as is the case m the origmal Alikuhcz 
operation m which the bowel w ith contamed can- 
cer IS not cut awaj' between clamps as here de- 
scribed, but IS approximated mto two limbs and 
left in the w ound to be cut aw aj at a later opera- 
tion 

As I have viewed the experiences ot patients 
with this operative procedure m the rather lim- 
ited number of cases m which it has been applied, 
ten m number, I am convmced that were it 
necessary for me to subrmt to right colectomj, 
I would unhesitatmgly accept the inconvemences 
and delajs associated wnth this operation rather 
that the more time savnng, less troublesome but 
more risky features of primary resection and 
anastomosis I most certainl> would preter it 
to prehmmary lateral anastomosis and later re- 
section with the necessity ot harbonng an unre- 
moved and dissemmating cancer between the 
first and second operatmg stages It is a much 
less difficult operation to do from a techmcal 
view'pomt and one, therefore, which is safer than 
primary' anastomosis both m the hands ot men 
ot great or of moderate experience 
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INTERSTITIAL PREGNANCY^ 
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I NTERSTITIAL pregnancy is of more than 
academic interest e%en to the general p ac 
t Hone It IS one of the out of the o dinac> 
conditions of which it is tritely stated t occurs 
more commonly than is upp sed A case report 
furnishes the oppo lunity to resiew the st r> ^ 
the condition for the benefit of those who do not 
have the t me or the facilit es I read the peaal 
hte ature No attempt will be made to analyze 
critically this lite ature Those whoaremtc estcd 
V ill find It covered from 1669 to 1903 by Wen 
brenner and to 93oby\eitandWebe l^ueux 
Wynne Blagodarow and c peoally Hoehnc 
Inter t tial pregnancy is one that occurs m that 
portion of the o iduct that passes thro gh the 
uienne muscle There is considerable d scuss on 
in the 1 terature vera ubdi asion into intramural 
and mtracanal cular f rms the former term p 
plyi g V hen the 0 um de elops in the uterine 
muscle outside of the tube and the latter when the 
0 umdeveiopssolely V uh nthetubelumen There 
s no practical s goificance to this diBerentiation 
ho e\ er and as a matter of (act tt uni hely 
that either occu s in pu e form The very nature 
of the conditions preclude the lihel hood of the 
tube tenva n ng ntact for very long afte im 
plantai on of the ovum Though the lube plays 
a part in the format on of the sac it must soon 
I sells dentity by comp e sionande osjon True 
ntramu al p egnancy one that develops in the 
muscle leaving the tube intact and patent must 
be rare Raschkes says that no such ca e had 
been desc ibed up to 190J 
Howc er the folio ing classification has d o 
th site of implanlal on ! ih ovumhaspract 
cal signific nc« f r the outcome of the case de 
pends s mewhat on the locali at on 

t Ulc o-inte st Hal v h n the o m iml ds 
n the third of the tube adja ent t tb le me 
cav ty 

2 Tubo interstitial he the ovum mbeds n 
the uterlhi d 

3 True nt rstit al hen the 0 um mb ds n 
the middle third 

Th s clas f cat on is imila t that f Ve t an 1 
Weber of Scott of W nb e ner an! fH ehne 
Vi,CVOtSCE. 

Interstil al p egnancy is r re b t t do« c r 
more frequenllv than e ther anan p ima y 

F o/B iSr A/mj' foul <1 1 


abdominal p egnancy and it is very likely that 
the incidence is keeping pace ith the lacr i^e 
mthegcneralgroupofect pep egnaners. Thtre 
isfrobably amaximumof o repo ted cases ib t 
w H V itbstand ent cal a ah is as to the accuracy 
ofdagnosis Itislikely asHoehne uggcsl that 
a numl«r of cases that ha e r ptu ed ha e ktn 
d agno ed ncompletc utenne abo lion and cur 
etted and the rupture attnbuted I the c ette 
Such a situation by the way may be of med il- 
legal mporta ce as is illu trat d by Maschkas 
case n B^s and by everal others s nee 
Figure 1 illustrates the relative fr quenev of 
the van u forms of ect j c p egna c cs 


t.T10t0CV 

There IS a surpri ngvaraton n the nal my 
of the intc st UaJ portion of the tube Wh le n 
some case the tube runs a st sight cout«< t 
morecoram nly basabo v ihth ret ad 
the upper and poster or le els of the cornu W 
a f rthc compheat o there may be dean te 
sha p bends In Blaeod r s first case the e 
vere 5 such kinks in the unaffected lube and he 
attrb ted the arrested passage of the uin t 
a similar condition m the affected t be 
Tbetubei narro etinils nte uiialpc h 
ave ag ng not m re than 0 3 mill meter diam 

etcr The mpregnaied ovum increas tig « 
dur g ts passage do V the first prt ons ftn 
lube may be mechan cally blocked on ea h g 
th s constricted ar a The muc sa of th s p t 
of the lube is norm lly the thi nest and / es 
from folds buta easmay belh Lcr than norma* 
and resemble endomeUi m th 
aden mato s lyi rplasa patcularly at 1 
bends r there m > be dive t cula and pi is 
the mucos Any of the e de lations u m l 
mal may dete mine the s t of impla u 
In add lion t the e anat m cal pc l a 11 p 
nflammation may pi y an mp l 1 1 
e dometnt m > ro comp m se ih' 

„„ ,h fiht. b..h . 1 *,“'“^”" 

e ter the t be the um can not csca^ 
salp ng US may extend into the intcret a 
t on of the tube and f rther reduce Us I « 
xudate byexf lation ^ j i' 

dun gme slTuaxon r by ^ 1 s 

bemo fan ‘ ■a'os c u nS 

the tube f m the uterus f r th samec 

. if.,u ^ P I c. 
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Fig I Diagram to show the relati\e incidence of the 
lanous forms of ectopic pregnancy i, •\mpullar, 2, 
isthmian, j, infundibular, 4, interstitial, j, ovanan, 6, 
pnmaiy abdominal (After Kerr and Ferguson ) 

e\ist in the free portion of the tube, and they n ill 
probably arrest the ovum that enters from the 
abdominal cavity before it reaches the interstitial 
portion 

That impregnation of the ovum can occur in 
the abdominal cavity is proved by the cases of 
pregnancy in rudimentary horns, since the latter 
ha\e no communication with the utenne cavity 
An ovum, particularly if from the opposite ovary , 
impregnated in the abdominal cavity, may" grow 
too large to pass through the interstitial tube by 
the time it has traversed the abdormnal ca\ntv 
and the free portions of the tube 
Scott attnbutes his four cases to the curettage 
that had been performed on each one some time 
before the interstitial pregnancy had developed 
A number of the other cases had previous pelvic 
operation Intramural myomata may compress 
the tube sufficiently to prevent passage of the 
oTOm, or possibly the ovum impregnated in one 
tube may traverse the utenne ca\nty and enter 
the opposite tube, by which time it has grow n too 
large to force its way beyond the interstitial 
portion 

Interstitial pregnancy occurs most commonly in 
multipara between the ages of 25 and 35 years 
A few more cases have been reported as occurring 
on the right side than on the left, and Wolf 
wonders if appendicitis may not be an etiological 
•actor, but there is no evidence to support the 
conjecture 

An occasional case of bilateral interstitial preg- 
nancy has been reported, one of them by Woolf 
particular interest are the ones occurnng in 
no stumps remaimng after salpingectomies Rich- 
ardson reports one such case, and he was able to 
^•lect seven others from the literature, including 
ackes case in which interstitial pregnancy oc- 
curred 3 months after he had attempted stenliza- 
•on of his patient by removing both tubes ' The 
umps had, of course, become patent, but it is a 
question whether the ovum had entered through 
® '^*^®’'ine or the abdominal end Richardson 
tediis the latter route under these conditions 



Fig 2 Interstitial pregnancy r. Adherent omentum, 
2, right ovary, j, gestation sac containing collapsed 
amnion and placenta 4, rupture, exposing placenta, j, edge 
of communication between sac and utenne cavity , 6, arrow 
points toward left comu, 7, utenne cavity, S, left ovary 
showing cross section of corpus luteum There is some 
evaggeration of the difference in levels of attachments of 
the adneva on the two sides (Army iledical Museum 
Accession Xo 30396 Xegativ e Xo +7591 ) 

PATHOLOGA 

As has been intimated, the gross and micro- 
scopical pathology" of interstitial pregnancy is 
largely dependent on the anatomy of the part 
Because of the simplicity and thinness of the 
mucosa, there is little or no decidual reaction, so 
that on penetration, the ovum is practically" 
always in direct contact with the uterine muscle 
This latter the chononic v"illi destroy, infiltrate, 
and compress in the Ime of least resistance 
which, on account of the location of the tube, is 
toward the supenor and postenor ot the involved 
cornu With the growth of the ovum, the wall 
becomes gradually thinner, until after a few w eeks 
It consists only" of serosa, a few strands of con- 
nective tissue, and utenne muscle This method 
and direction of enlargement is practically con- 
stant and IS not dependent on the implantation 
of the ovum in the middle third of the tube Xat- 
urallv, when the ovum has implanted near the 
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utenne onfice and is e>p«Il d or escapes b> tup 
lure of tie intenemn septum into the utenne 
cavity the typical deformitj, o( the uterus d cs 
not occur but then it is no longer an oterstiual 
p egnancy 

T 0 classical s gns that are dependent on this 
locatioQ and dirccuoa of the enlargement are 
recognised t be of great imporunce m the ana 
tomical d agnosia These are 

j The Roge Sim n syndrome Inch consists 
n the elevation of the affected cornu the dis 
placement of the fundus I v\ atd the opposite s d 
the otaUon of the uterus on Us long axis (due 
to pull f the round I garoent) and the nserl on 
of an inUct lube nto the nfenor su face of the 
enlargement 

2 The Baart de la Faille sign mch is s mpt> 
that the sac s attached to the funda b> a br ad 
base This IS constant AgestaU n acatUched 
to the uterus by a pedicle cannot be an inter 
stitial pregnane) But the Ruge Stm n s gn may 
not be apparent m cry catl> pregnane e o vIku 

the uterus IS fixed m p sit on b) adbes on it 

absence therefore does not exclude the possib lit) 
of an mte suual p egna cy 

In add Uon to these tw s gns the f Uo uig 
points are significant the 10 nd Igamcnt ts 
lateral to the sac the r und and ovarian Iga 
ments and lube on Uie affected d a c mo e 

widely separated at their insertions nlollwc mu 

than me lb seonthe ppositeside aiul tlwyae 
Si at a higher level The sac is separated fr m 
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the utenne ca ity b> a all b t 
munate \ iih the ule ae cav ty he 

distended uterine 0 fice of the lube 
a breaV n the sail ten e m scle complctch 
s rr unds the sac and the isthmus f the tu« 

**Theotru osuallj sho 

I oph> the cervix ma) be s ft 

Dlofficd th mucus as m normal pr gmnes 

in oidinary tub I preg ^ j sac a d 

may not be present n uaB bs 

when pres nt it s never dec dual 

cells from the vdh may muscle l 

cells The k H^el n 11 over the 

.lacl by misi K» 

outer su face of the sac 1 here s 

m Jly a wr'lLii 
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hile those adjacent to the villi ^nll sho\v re- 
reasive changes The thin portion of the sac 
m\ be devoid of muscle, the villi seeminglj im- 
iinging directly on the peritoneum The omentum 
nd intesbnes are not infrequently adherent to 
he sac 

Pregnancy m a rudimentary horn can closelj 
imulate an interstitial pregnancy, but in the 
ormer there is not the disturbance in position 
it the fundus (Ruge-Simon’s sign), there are 
aore apt to be vestiges of uterme mucosa and a 
lecidual reaction about the sac, and there is less 
ikelihood of a commumcatmg opemng between 
he sac and the uterme cavity When there is 
luch an opemng it will be recessed, and the di- 
ndmg wall will not bulge mto the uterine 
:a\aty 

Pregnancy m one horn of a bicornate uterus 
:an be differentiated by three pomts The tube 
b attached to the lateral surface of the sac, there 
s a decidual reaction comparable to that of the 
Jtenne mucosa and the decidua extends mto the 
tube, and the tube lumen, particularly m the 
;arl\ stages, commumcates with the sac 
In tubal pregnancy , the involved tube is dis- 
torted, shorter than its fellow, and the sac may 
have a pedicle formed by the umnvolved portion 
of the isthmus The round hgament is attached 
between the sac and uterus, except m pregnancy’’ 
of the isthmus immediately adjacent to the cornu 
In this last instance, the cornu may be passively 
enlarged by invasion of vnlh, and the round hga- 
nient will come off from the anterior surface of 
the sac There will, how ever, be no disturbance m 
position of fundus, and the distal portion of the 
tube will be attached to the lateral aspect of the 
sac instead of to the inferior 

diagnosis 

There is very httle on which to base a climcal 
diagnosis of mterstitial pregnancy The review 
ot a number of cases suggests a few vague pomts 
of differentiation, but these lose much of their 
^gnificance when apphed to the mdividual case 
the diagnosis has been made but rarely’ before 
operation, or e\ en suspected The most suggesUv e 
point, in the presence of symptoms indicating 
pregnancy, is the palpation of a mass attached 
h> a broad base to one cornu of the uterus, but 
rn Several cases in which such a mass was palpated, 
he diagnosis was made of a soft myoma m the 
eornu of a normally pregnant uterus If one is 
ortunate enough to detect by a series of palpa- 
ons the gradual enlargement of such a mass, a 
J^ShOais can be made with greater assurance 
lagodarow reports such an expenence m one ot 


his cases Of course, palpation after rupture ot the 
sac is difficult, and particularly so if the sort of 
base any recognizable mass might hav e is to be 
determined It is suggestive to find the body ot 
the uterus larger than it would be m a tubal 
pregnancy of the same age 

The symptoms both bet ore and after rupture 
may be identical w ith those m a tubal pregnancy , 
and It IS practically’ impossible to differentiate, 
particularly before rupture, from a pregnancy in 
a bicomate uterus or trom one in a rudimentary’ 
horn It is true that such general symptoms as 
abdormnal pain, nausea, and prostration may re- 
cur over a longer penod of time than they* do in a 
tubal pregnancy , but at the time of rupture there 
IS the same story of sudden, intense, lower ab- 
dommal pains, collapse, and evidence of internal 
haemorrhage The majority of cases give a history 
of irregular vaginal bleeding, but there is more 
hkely to be amenorrhcea than m tubal pregnancy 
On the other hand, there may be no mterruption 
of the normal menses 

The discharge of fetal elements is, of course, 
important evidence tor differentiating the abor- 
tion of a normal uterme pregnancy , and the pulse, 
temperature, and blood picture are useful m ex- 
cluding an abdominal inflammation There is 
finally’ the possibihty of confusing a normal preg- 
nancy m a laterally flexed uterus with mterstitial 
pregnancy 

Im spite ot these difficulties in diagnosis, more 
cases wall be recognized betore rupture it clmi- 
cians will follow Braddock’s and Scott’s reasonable 
suggestion to keep m mmd the possibdity of an 
mterstitial pregnancy’ when exa minin g any woman 
m the chdd bearmg age wath any deviation from 
the normal menstrual cycle 

COURSE 

As might be supposed, in the majority of cases 
the diagnosis is not made unbl alter the rupture, 
and because of the severity of the haemorrhage, 
the mortahty is approximately three times that 
of tubal pregnancy, if we accept Schumann’s rate 
ot 4 per cent for the latter He cites, by the way , 
the decrease in mortahty from ectopic pregnancv 
from 8o per cent in 1875 This is due to the irn- 
provement m surgical procedure, and to the 
lessened tendency to delay operation There is 
no question but that interstitial pregnancy is the 
most dangerous form of the ectopic implantations, 
and this is due m part to the misleading lack ot 
seventy m the early svmptoms m some cases 

Rupture m mterstiUal pregnancy occurs on an 
average 4 weeks later than it does in tubal preg- 
nancy Waegeh cnticallv analyzed all the cases 
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he could find m the literature up to 1914 and 
found that of 3S cases 

4.nipta d th fotiQ ath 
ruptu ed th se d m th 
9 ruplar <1 10 th third m nth 
7 ruptu d th f urth m nth 
j nipt dinth hithic th 
ruptu 4 th Lxth m th 
3 nipt ed a li nth a th 

UertB found that of 33 cases 19 ruptured before 
the end of the third month and that rupture 
occurred most commonly during the third month 
The rupture occurs in a large ma^onty of 
on the superior and poster or surface ^ the sac. 
It IS possible that hieinorrhage is greater in those 
cases that rupture early than it is in the ©Wet 
pregnancies for m the latter the xascufaniy of 
the poruon of the sac that ruptures has been 
greatly reduced by the atrophy and destruction 
of the ulcnne \ all Fatal himorTbage does not 
necessanJy folloi rapture and the embopmay 
escape into the abdominal cavity and continue 
to grow 

The mo talit> rate is directly dependent on 
whether the case is operated cm before ot after 
rupture P actically e^ery case r^rted that 
\aa operated on before rupture survised 
\siae from rupture mto the abdominal cavity 
which IS the commonest tenmaationof the process 
s far as can be detemuned the sac (f implanta 
Uon has occurred near the uterine onfice of the 
tube may rupture into the uterine cavity whence 
the contents a e usually discharged But the 
embryo may theoretically at least establish it 
self there and mature This fast outcome would 
be poss ble only with the development of a satis 
factory placenta It would be imposs ble to say 
from d meal evidence how many utenne abortions 
had their origin n an ntersutial pregnancy and 
it would be equally diSicuU even by postmortem 
eianunatioa to detcnnine that a pregnancy 
matunng n the utenne cavity had started as an 
interstitial pregnancy \\ e an only assume that 
cither may occur and that ib^ mav after all 
be the roost frequent and ccrU nly the happiest 
outcomes of a potentiidly ser ous c ndiU o 
One of Wagne s cases s of nterest in this 
connecti n H s patient aborted after an aroen 
orrhcca of 8 months The product v as a 3 to 4 
months old embryo vilh a marked constncti o 
betwcenUie sac and the placenta He con dered 
It a tubo-utenne pregnancy and he ntap eted 
the constncuon as having been caused by pressure 
of the nm of the utenne opening of the tube 
Warzawski s case wdl also bare ciUng The 
tubo-utenne opening was la gc enough to have 


r^ted in a tubo-uteruie or utenne p gmatv 
Jf the placenta had not occluded tla opemng 
Raschka called the condition pheenta preira 
tubo-utenna 

ImplantatiQns near the isthmus mav ruptun 
nto mat part of the tube and behave as aa or 
dinary tubal pregnancy ormay very rarely rup- 
ture betw een the lay ers of the fcroad hgamenu 

After the ovum ies ihesyncyuutataayccia 
tinue to grow and invade the matenul Ussuts 
Of a blood mole may develop in the sac. The 
more mature embryo or fetus may becoiue a 
Utbiroedion 

^ TSEATMESI 


Laparotomy is indicated m eveiy case The 
recommendation to cu ette pc tem is the* 
oreucaffy interesting but practically toodanger 
ous and curettage of the sac after the abdomen 
is opened may result in fatal bxmorrhage The 
only consmaUve measure is eze sioa of the sac 
and all the involved utenne muscle Ithascc 
casionally been possible to re roplant the tube 
but usually the tube tuusl be removed with the 
aSccledcofnu If thepregnancytsfaradvaaced 
w the uterus myomatous or it time is a fact r 
It IS necessary to do a hysterectomy The mo e 
conservauve measure should be taken especially 
in young women when a functioning and non 
ofected uterus can be preserved 
There is virtue la Braddock s recenimenda^tt 
to withhold sumulaata and transfusion wwr 
rupture until the h*morrhage has b«a con 
trolled It IS necessary {course to c moat toe 
effecU of himorrhage by transfusion andstimuh 
Uon so soon as pracUcable 
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an hour N o vaginal examination -was made or any attempt 
at operation, though it was recognized at this time that 
she was suffering from a ruptured ectopic pregnancy 
hecropsy Body was well developed and nourished, 
breasts were thoae of a well advanced pregnancy The 
thynuc mass was rather larger than normal tor her age 
There were approxnnately 2 hters of fluid and clotted 
blood m the abdommal cavity, and her tissues were prac- 
ticall> eisangmnated The omentum was firmly attached 
to the upper edge of the fundus and to the sac in the right 
cornu of the uterus The antenor surface of the uterus 
was firmly adherent to the abdommal wall along the scar 
of the former laparotomy wound The kidneys showed 
considerable degeneration 

Gross description (Fig 2) The uterus was generally 
enlarged, and the nght cornu was distorted by a globular, 
sac like swelhng i r centimeters m chameter The omentum 
was attached to this sac for a distance of 7 centimeters 
along the supenor surface On the left antenor surface 
was a rent 4 centimeters long through which chonomc vflh 
protruded. The adnexa of the nght side were attached 
at a level approximately 5 centimeters higher than were 
tho e of the left side, and bore the classical relationship 
to the sac, the round hgament lateral to the sac, the tube 
attached to the lower border The left tube was 9 centi- 
meters long, the nght was 10 $ centimeters long Both 
were of normal diameter, patent to the cornua and free 
from i nflamm ation The nght tube did not communicate 
with the sac The msertions of the left tube and round 
ugMent were 1 5 centimeters apart, those of the nght 
ume and round hgament were separated by 4 centimeters 
there was a large corpus luteum m the left ovary, ob 
vio^y the one concerned m this pregnancy 
On palpation through the rather roomy cervix before 
the uterus was opened, the finger entered a defimte con- 
striction This was thought to be the internal os, but it 
proved to be an opetung in the wall dividmg the sac from 
“ j t^^tme cavity It was 2 5 centimeters m diameter, 
mq tmough It bulged a sizable portion of the ammotic 
oc Its edge was thm, smooth, rounded, and of fibrous 
con^tency, but the dividing wall e.xpanded rather ab- 
f oocame muscular, and merged wath the fundus 
torn which it was obviously formed It was not possible, 
‘^^termme whether the openmg was a tear 
tne wall or the dilated uterme orifice of the right tube 
tain was that it was the latter The sac con- 

1* ( mtact ammon in which floated a 5 to 6 months’ 
nerV WTapped three tunes about its 

^ fetus was well dev eloped and m good condition, 
1 died shortly before the patient A 

aufl placenta Imed the sac, except m the upper 

Verv^^^ lateral portions The upper half of the sac was 
eTrnnfi. ^tanslucent and apparently reduced to serosa, 
pt where reinforced by the adherent oment um. 
a, ® wall of the remammg fundus was hypertrophied, 
room^® ^ centimeters m thickness The cavity was 
the /’ ™casurmg 4 centimeters from the mtemal os to 
idenhcSi ® "ddie left cornu could be 

wall'™^^^ j the left bemnd the dividmg 
Darpnfi c endometrium was thickened and quilted ap- 
softer decidual reaction. The cervix was elongated, 

Dlun normal, and its canal contained a mucoin, 

“ n. normal pregnancy The 
miRiKA- c cervix was also thickened and contamed a 
ilirrnc ®niaUc>sts toward the external os 
showpri findmgs The wall at the site of rupture 

connpAf ^ strands of hypertrophied muscle and some 
comnn Internal to this was a thicker zone 

later A ^ laiSdy of deadual cells, and restmg on this 
o attached to it were numerous chorionic villi 


(Fig 3) The syncytial layer was usually missmg ov er the 
snnace of the vilh attached to the maternal tissue 

The section taken from the posterior wall of the sac 
over the placental site, and at a pomt where the wall was 
very thm, showed practically no muscle and no deadual 
reaction A thick laj er of necrotic material m which an 
occasional villus could be recognized was attached to the 
inner sunace There apparently had been a subplacental 
haemorrhage at this pomt No deadual reaction was seen 
m blocks from the antenor wall of the sac near the inser- 
tion of the nght tube, and at no pomt was real mv asion 
of the uterme muscle by vilh encountered 

A section from the tundus where it was sphtby the sac 
showed vilh penetratmg superficially a la>er of semi- 
necrotic material, and here thej were in contact with 
maternal blood Deeper m, were larger blood spaces, but 
no vilh 

The mner surface of the tundus showed some scattered 
foa of deadua-hke cells, but generally the mucosa was 
nussmg, and there was a thick layer of partially necrotic 
tissue contammg groups of nuclear fragments, but no 
glands were seen A uterme deadua had evndently rormed 
and had been discharged Beneath this layer were large 
blood spaces, and the musculature of the entire fundus 
and cervix was hypertrophied The mucous glands of the 
cervTX were active, and the epithehum m places showed 
a transition mto deadua-hke cells 

This case presents the classical gross features 
of an interstitial pregnancy which persisted be- 
yond the common age of rupture It is probable 
that the adhesions protected the sac from an 
earher rupture, and they prevented a very' marked 
degree of lateral displacement of the tundus The 
character of the opemng mto the uterme cavity 
and the patches of decidual reaction m the wall 
of the sac mdicate that implantation was mtra- 
canahcular and not mtramural and that the sac 
was p rima rily in the tube lumen, although the 
tube lost Its identity and its mucosa w as largely' 
destroyed durmg the grovsTh of the fetus 

It IS doubtful if the uterme adhesions were of 
etiological significance, because they' were super- 
fiaal and the tubes were not mvolved The only 
evident possibdity as to cause is the presence of 
the corpus luteum m the ovary on the side oppo- 
site to that of the pregnancy Assuming that the 
ovum was impregnated directly on discharge, it 
could have grown too large to pass through the 
right mterstiUal tube while traversmg either the 
uterme, or the abdommal canty 

This case illustrates very well the misleadmg 
lack of seventy of symptoms m the early months 
of an mterstitial pregnancy 

I wish to acknowledge my gratitude to Dr G Brown 
Miller of the Columbia Hospital Stafif for his permission 
to report this case 
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A nastomosis beU\een the stomach and 
^ small mtestine has become the procedure of 
choice in the hands of many surgeons for 
the treatment of lesions of the stomach and duo- 
denum The operation may be earned out with 
associated gastnc resection or by simple anasto- 
mosis There have been many varieties of such 
anastomosis, especially as to the tiTie of loop, 
whether long or short, isopenstaltic or antiperi- 
staltic, and as to the length and site of the stoma 
However, in the operation which is ordinarily 
called gastro-enterostomy it is intended that the 
jejunum should alwaysbeusedfor the anastomosis 
and the operation should therefore more accu- 
rately he termed gastrojejunostomy 
It is our mtention to present a senes of cases m 
which gastro-ileostomy was performed instead of 
gastrojejunostomy and to pomt out some of the 
results loUowing this distinctly abnormal anasto- 
mosis by which the jejunum and parts of the ileum 
are short-circuited That a loop of ileum instead 
of jejunum was used in these cases in formmg the 
anastomosis seems to mdicate clearly easily avoided 
surgical error In 2 of the 7 cases of gastro-ileos- 
tomy to be reported, there w as defimte secondary 
ulceration of the deum with the formation of an 
ulcer In one case there was thicLerung of the 
gastro-ileac stoma suggestive of gastro-deitis In 
a search of the literature we found reports of only 
- cases of gastro-ileostomy Carroll, in 1915, 
reported having operated on a negress aged 26 
>ear3 on whom a gastro-ileostomy had been 
previously performed, the anastomosis was made 
in the ileum, 50 to 60 centimeters above the 
ileocmcal valve The second case was reported by 
i lercur, m 1917, and was that of a woman aged 38 
'uars, the anastomosis was about 16 centimeters 
in length and w as placed between the stomach and 
eum In neither of these cases, m both of which 
etploration was subsequently earned out and the 
uuastomosis disconnected, was there secondary 
ceration m the ileum The pnmary operation m 
had been made because of ulceration 
vitn hmmorrhage of the stomach ‘ 

iImc ulcer recorded in the Uterntore of which 
Ulprmonlf^if.c Uy Klein (Klein Eugene The fund^en 

*9 a duodenal ulcers ArcluSurg, 

A P , nienUons that Berg found a large indurated 

‘ormtd a ^ Patient m whom a surgeon had bj mistake per 


Our senes consists of 7 cases of gastro-ileos- 
tomy, m I of which jejuno-ileostomy also was 
performed, and 2 cases of gastrojejunostomy and 
jejuno-ileostomy' These operaDons had aU been 
performed prior to the registration of the patients 
at The Mayo Chmc, and in all eveept r case, 
operation was subsequently performed at the 
chmc We have, therefore, in all except i case, 
surgical confirmation of the presence of gastro- 
ileostomy or jejuno-ileostomy and in the unex- 
plored case there was httle doubt, from chmeal 
and roentgenologic examinations, of the presence 
of the aberrant anastomosis 

REPORT OR eXSES 

CxsE I I woman, aged 35 years, a Russian Hebrew, 
first came to The Mayo Chmc because of abdominal pain. 
Cholecystectomy for cholecystitis with stones had been 
performed i year before admission, and 6 months afterward 
gastro enterostomy for a “scar m the duodenum close to 
the pylorus” had been performed The symptoms preced- 
mg gastro-enterostomy had lasted for 3 months and con- 
sists chiefly of severe upper abdominal pam which came 
on irregularly Nausea and v oimtmg followed the eatmg of 
all types 01 tood Other symptoms w ere epigastnc fuUnesS, 
regurgitation of acid, penodic epigastnc pam, and shght 
lower abdominal pam with diarrhcea consistmg of lour or 
fiv e loose stools daily at mtervab, and persistmg for 2 or 3 
days The paUent had lost from 20 to 30 pounds m weight 

Examination disclosed mild secondary ansemia The 
fractional gastnc analysis showed free hydrochlonc aad 30 
and total aadity 50, 140 cubic centimeteis was recov er^ 
Roentgenograms rev ealed a .small gastrojejunal ulcer oppo- 
site the stoma, deformed duodenal cap, and patent pylorus 
A diagnosis ot gastrojejunal ulcer was made and surgical 
treatment was advnsed The patient went home for 6 w eeks 
belore retummg for operation and dunng this time the 
symptoms persisted with perhaps more pam abov e and to 
the nght of the umbihcus 

\t operation an ulcer was found opposite an anastomosis 
made m the upper part of the ileum. The gastro ileostomy 
loop was disconnected, the ulcer was e.xcised, the openmg m 
the ileum was closed and partial gastrectomy of the poste- 
nor Polya type was done The pathologist reported a 
gastro ileac iilcer 6 miUimeters m diameter Convdescence 
was unev entfuL 

Pnor to the gastro-ileostomy^ the symptoms 
were not those usually assumed to be diagnostic of 
ulcer, and apparently active ulcer was not present 
in the duodenum at the time of the operation 
Despite this fact an ulcer developed just below the 
ileac anastomosis Through some error the ileum 
was attached to the stomach on the assumption 
that gastrojejunostomy was bemg perlormed 
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liai because I st mach tr bl I igje rs d t U 
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Bee s t $ pect d diseas f the £ 11 hladd h had 
been per ted elsetrh 4 years p dyr At that 
Um gaslncuJ rwasalsot d Th ^hbdl w. 

m d d som type f per ti th t ^ 

Uttcrpted A ca d p U p tsumaMy t 
t tomy wa p rf nn d shortly th eatl b cause h 
tomach did n t mpty FUacfth petnth 
p ti nt Pinained wcU f year alt which p lasd^ep 
gt tn pains d I p d 3 h ait meau and e 
1 edsom hatbyeating H Isohadtw th sc e 
S t o-int tmalbaun hages th tatSrn thsp $ 

t gistration tth clinic. Atthutun the pv» taepasa 
w sharp dcoh LL with radi ti a th ghtothebek 
dd n dtonr dbothilia / ssaeand tb db m 
e that fiexi f th thighs w necessary ( k f 
\ mjting had t occurred b t the p tient had 1 t 3 
poundsuw ghtin4)ean dvicotut^ted 
Exanunat eaJedth p esea i ec daiyanwnu 
P nstalt w ves w is bl m th abd m n i ma y 
gurgling n IS w hea d T tal dity f th gasl 

1 Uw 4& d! hydiochl n ud 34 6 b 

tunrt rs was ec <£ Roentg graros sh « d tb 
g t o-e t tomy t b t th fotna cl to ih 

pyloni th th 1 p t m d t th right od mall 

del muty I the j junius j t pposit th st ma 

G troj ;uQaI ul was disgn sed aod at p t 

g at Qi ul r found Th f m gast ter 

t ay had b do e p t n ly th t coacb ea th 
pyl nut loop (the pp rp t (th il«u8i,t reed( m 
\ fx t right A p tid a loma ( an eatero- l st my 
w (ound 5 tsUmet cshel wihis. Theg str 


^ pemngs in i_ _ . _ 

p thoi gi t ep t d suBpl gascro-iUsc 
tndiam i 

Th paUest eo» ued unev tl Uy d 4 > It 
rep tdbylett Uiath ws ly w 11 and had been well 
am th per tl 

At the first operation cbolec^ sUtis ood a gastric 
ulcer were found for which evidently chole 
cystectomy and gastro-ileostomy had been per 
{ormed EnUiix twosiVomy was done at a sub 
sequent operation which tvas performed because 
of obstruction The patient remained well for 
se eral months ivhen symptoms again suggesting 
ulcer developed This lime the pan came on 
lower than onginal pain and was referred 
dowawardintotheihacfoss* The case presented 
the usual ulcer characteristics 
Cas 3 A man gedypyu cam tothecluu b ca $e 
I bd minal pam d tmliog F y rs b had 
eipenen ed ecurnng gastne dist ban ch I lU d by 
ind fiiui pain m th ppe part ( Ih bd men with di 
U int th th aiandbacl cc rring b tifao isaft 
with mpl t eas f m food nd sod Tw ty 
jn ths bef r admiss Co tb clinic; th pain had bee m 
«3 se ere that m rphin was eejmred f chef Am th 
lat h was p ted Is wh and anten gast 
e t ro tomy f gastn ul was perf rmed Th pam w 
ell edb this bowels becam loose h fte had many 
tw tv t Is day U digested f d w p ssed »o a 
bour Th paUent I st w cht At th d f T the 
mb« f tool h d dum ish d 1 th d y llh gb 
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H was nsa us fm chpenstalticin emeato/ 
thcuilesUn pec^lyinth left \jt St tal eeksu 
operation milmg b gan and h eip ssedth behdUut 
h was mitingfas^rnatt lleg lal diuo 
isaaygood itb ^hehadl tsspouotk 

El mina was essentially g ti u f deni, 

ea^ w Uing bo th ghtd d which twathoJt 
mightbecaron mat usm tastasis b tiate wasdumc^ 
lipoma T tal cidjty fga tne tentwasj i£d(si* 
kydocidne adwa sS oocuh eatun tenvasrec 
ed Roentg grams disclo ed d od al del rauty ud 
S ht M gulanty f th t ma th diJitauo f th 
) ] m Th entgea ] guttb ughtthat gastiQi 1 ad 
id inosbtb pres t 

'It p Pent w perated a th clinical di gnosij f 
g t o-il tomy and t per ti th chagSQsii wu c« 
bnn d Th j jud m w erpl ed f bo t W j 
min. Ther w sum thict ning tlh toma hich 
poss bly d t gastro-ileitis, b t ulc C th toma could 
t b d m nst t d. Th r was Id uJ t th p> [oni 

TTi l ms was p t d d th p ningsin th toioach 
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In this case tbe operative procedure was under 
takenWcauseofanulceratt!hep>lorus Instead 
of gaslro;e;unostomy gastro ileostomy was per 
foimed apparently low in the ileum The 
symptoms nhicb developed f Uowing the opera 
tjon nere cbaractenstic of this type of aiust> 
mous There i as some thicLeiu g of the stoma 
which was similar to that seen occasionally sur 
rounding a gastrojejunostomy stoma perlormed 
for peptic ulcer It is a condition whchis perhaps 
analogous to that of gastrojejuutis fg) 10 thK 
case a condition suggesting gastro-Jeitis 
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lb p ess was I w th t mperatw 
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limit'! The patient was not strong enough to stand any 
special gastro-enterologic or roentgenographic esamma- 
tions Little improvement occurred under vigorous medical 
treatment, although the thrush responded well Vomitmg 
contmued and fmc^ material was frequently mcluded m the 
\omited gastnc content Fmcal matenal was lavaged from 
die stomach on several occasions Despite the patient’s 
poor condition, surgical exploration was advised on account 
of the apparent signs of mtestmal obstruction 
On the mommg of operation, i hter of fecal matter was 
lavaged from the stomach ^t operation gastro-enteros- 
tomy was found with anastomosis of the postenor wall of 
the stomach to the jejunum, and entero-anastomosis be- 
tween the jejunum and the lower part of the deum just 
above the cmcum. The upper part of the jejunum was 
friable and diffuse inflammation was present Discoimec- 
tion of the gastro enterostomy loop and entero anastomosis 
were cam^ out The patient died 36 hours later Nec- 
ropsy was not obtamed. 

CvsE5 A. woman, aged 44 years, registered at the dime 
because of abdominal pains and diarrhoea of sev eral years’ 
duration She had had symptoms typical of peptic ulcer for 
’Q years with several gastro-mtestinid hemorrhages dunng 
that time Seventeen months previous to admission to the 
dime, the abdomen had been explored, and although ulcer 
was not found gastro-enterostomy was done She was free 
of symptoms for 6 months and then she had recurrence of 
the epigastnc pam, somewhat to the nght under the costal 
margm, which was less severe than that expenenced prior to 
the operation Food did not completely ease the pam She 
had noted loose stools at mtervals with undigested food 
particles m them, hlelena had occurred approximately 
every 4 weeks smee operation 
The hsmoglobm was 7 6 grams m each too cubic centi- 
meters and the erythrocytes numbered 4,260,000 Total 
acimty of the gastric emntent was 48 and free hydrochlonc 
acid was 30, 50 cubic centimeters was recovered Roent- 
genograms ot the stomach revealed a low gastro-enteros- 
toiuy which was free with a long reversed loop The 
pyloms was not patent 

\t operation it was found that gastro-ileostomy had been 
done, the anastomosis m the ileum was rmdway between 
the duodenojejunal angle and the ileocmcal valve The 
duodenum and mtestme appeared normal The gastro- 
^®^^o=lniny loop was taken down and the antenor half ot 
•he pylonc muscle was excised The posterior wall of the 
duodenum was mspected but ulcer was not found There 
^ ^H”***- fi^hre, irregular m shape and width, which 
Died easily on touch Tins area was cauterized, the edges 
were sutured, and the operation was completed as gastro- 
uodenostomy The pathological report was duodenal 
issue with inflammation of the serosa The patient 
tecovered uneventfully 

Case 6 A man, aged 31 years, came to ths dime com 
of daily v omitmg of bile HehadlostjO pounds m 
‘ mgnt dunng the precedmg year He had had dyspepsia 
orgy ears with sour eructations, a sense of weight m the 
Pigastnum, and pam after meals from which he obtained 
^™et with soda Fourteen months previously he had had 
epigastnc pams, especially at mght, with 
noticed blood m the stools At 
, “oo a duodenal ulcer was found at operation and 
Dm was performed The condition im- 

bil foUowmg operation but the patient began to vomit 
„ ^ 2 weeks, and this persisted with the develop- 

j , Df marked vv eakness Exploration agam a > ear later 
was abdommal adhesions that nothing further 

vnm ( i'r , ® bowels became irregular and loose, he 
cmaci t nutenal, and gradually became w eak and 


Exammation revealed tenderness and spasticity of the 
epigastrium Hydrochlonc aad was absent m the gastnc 
contents At operation dense adhesions m the upper part ol 
the abdomen were found Gastro-enterostomy wath the 
anastomosis m the deum withm 12 5 centimeters of the 
deociECal valve was found and was disconnected 

Case 7 A woman, aged 43 y ears, a Russian Hebrew, had 
had abdommal pam for 3 years, loUowed by vomitmg, 
nervousness, and marked constipation It was difiicult to 
obtam a satisfactory history Thirteen months prevaously 
she had been operated on elsewhere and the gall bladder 
and appendix had been remov ed Gastro-enterostomy was 
also performed tor “an mdurated area below the py lorus 
with marked stenosis” She had never been well smee 
complainmg chiefly of nervousness, headache, belchmg of 
gas with a laecal odor, “needle like” abdommal pains, and 
diarrhoea The bowels mov ed once or twice daily and sev- 
eral times a week she had from four to six loose stools 

Gastnc analysis revealed total aadity ot 38, and tree 
hydrochlonc acid of 24, 90 cubic centimeters was recov ered 
Roentgenograms ot the stomach rev ealed a normal stomach 
and duodenum, the gastro-enterostomy loop was free and 
the anastomosis was apparently made low m the ileum 
A banum enema did not show a fistula between the colon 
and the stomach 

A diagnosis of gastro-deostomy was made and at opera- 
tion the anastomosis was tound to be 6 centimeters from the 
caecum There was no evndence ot past or present gastro- 
duodenal ulceration The anastomosis was dnconnecied 
and the patient recov ered unev entfuBy 

Case 8 A woman, aged 33 y ears, a Russian Hebrew , 
came to the clinic because ot bummg epigastric pam which 
had begun when she was aged iS years The symptoms 
were charactenstic of peptic ulcer, occurrmg i hour to 
hours after meals After 5 years ot distress gastro-enteros 
tomy was penormed elsewhere Four days alter the opera 
bon profuse diarrhcea developed, consbtmg of ten to 
twelve stools dady (sometimes a stool every hour) The 
diarrhcea contmued for 2 years, when the stools were 
reduced to four or fiv e dady The bummg epigastric pam 
contmued, and was not eased as completely by food and 
soda She had lost 22 pounds m weight 

Exammation disclosed tenderness m the abdomen abov e 
the umbdicus The total gastnc aadity was 22, tree hy dro- 
chlonc aad was ab-ent, and the gastnc contents amounted 
to 32 cubic centimeters Roentgenograms of the stomach 
disclosed at first a free gastro-enterostomy , and a deformed 
duodenal cap Subsequently the anastomosis was shown to 
be between the stomach and lower part of the deum, per 
mittmg banum to pass a l most immediately mto the large 
bowel 

The patient refused to be operated on and lurther mfor- 
mation concemmg her has not been obtamed 

Case 9 A man, aged 32 years, came to the clini c because 
ot “ stomach trouble ’ of to y ears’ duration The symptoms 
were typical ot duodenal ulcer and i year atter the onset 
operation was performed The nature 01 the operation was 
not known to the patient but presumably it was gastro- 
jejunostomy Five months afterward the symptoms all 
recurred and to them were added hxmatemesis and melcna 
For SIX y ears mtermittent penods of epigastnc distress with 
ulcer characteristics had occurred In 1924 a second opera- 
tion was performed, the nature ot which was not known to 
the patient This was followed by reha of symptoms for a 
year and a half foUowmg which there was recurrence 01 pam 
and vomitmg with some rehet from alkahes and a bland 
diet. For several months he had expenenced daily gastnc 
distress associated vvath abdommal distention A few days 
pnor to admission he noted shght cedema ot the teet and 
ankles and puffiness of the face and ev ebd- 
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In this cose the operative procedure asunder 
taken because of an ulcer at the pylonis. Instead 
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formed apparently lo r in the ileum The 
symptoms which devdoped folio rm the 0, . 
Uon were characteristic of this type of anasto* 
mo is Ihere v as some thickening of the stoma 
wbidi was sundai lo that seen occasionally va 
rounding a ga$txo;e;uDOstoiny stoma performed 
for peptic ulcer Itisaconditionwhichisperhaps 
analogous to that of gastrojejumtis (4) in this 
case a condiuoa suggest ng gastro-ileius 
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FiS I \ small deeply penetrating ulcer ot the ileum 6 Fig 2 The edge of the ulcer, and chrome infiammaton 
nullimeters m diameter with an attached fibrinous exudate reaction, prolueratmg epithehum, and fibrmous exudate 


ondan ulceration \\ as accompamed b> the shift of 
the pam m i case to the low er part of the abdomen 
and m the other radiation of the epigastric pam 

fossae These pains 
had the usual ulcer charactenstics The shift of 
the pain in gastrojejunal ulceration is usualh 
I level of or below the 

umbilicus In gastro-iliac ulceration the pain 
apparentlv is shifted or radiated to the low er part 
ot the abdomen, either m the median hne, or else 
to both iliac fossae 

1 omiting It IS of interest that vomiting to 
-ome degree occurred in almost every case In 3 
defimtely faecal and in one case gas 
th ^ t®oal odor w as belched The presence in 
e stomach of contents from the low er part of the 
law'^^ colon mav also be shown by gastne 


DLVGNOSIS 

rplT!*^ ji'ognosis ot gastro-ileostomv should b 
trnct ^ simple from the climcal history It ; 
6 ro-enterostom}, is followed almost immediatel; 
> n ermittent henteric diarrhoea without blood 
wemi?/ ™ the stools, with rapid loss o 

anrf ^ the vomiting of faecal matenal 

lien ^®^te ot much abdommal pain, gastro 

equaUv faulty gastro-enten^ 
In probably been made 

"vcir,? j '■ “'te of the present senes ot case 
not T 1 low This in itselt, how e\ er, 1 

usmii '?®'^°®tic feature since gastric aciditv is ais( 
Sin gastrojejunostomv 

tomv m ®®f'°l°g*cal consideration of gastro-ileos 
ca,e diagnostic, as in some of the reportec 

the ® ^tastomosis was so low in the ileum tha 
P que meal passed rapidh into the cxcum 


Secondaiy ulceration ot the deum is to be deter- 
mined exactlv as is secondary ulceration ot the 
jejunum 

RESULTS UNT) COitPLICVTIONS 

The results of gastro-ileostomv mav be divided 
into three groups (i) mechamcal, consistmg of 
diarrhoea, vomitmg, and loss ot weight, (2) inflam- 



I-ig 3 Penetration of the ulcer through the mu-cle layer 
with marked chronic mfiammatorv reaction 
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Merwr consUpaUon was present altho h in one 

case Lentenc d arrhcea occurred 
Dimbc^ following abdominal pcrations 1 
usually to be regarded senousl> since the patient 
already w eakened b> the ope au n rap dlv Ic«s 
ground The causes of such diarrhaa as cf oth r 
ty^ maj be infecUons and them cal and meu 
boiicdjsturbances BargenandRanLin reported u 
fatal cases of ulceraUs e cobus folio mg abdominal 
operation The diarrhcta in these cases was usu 
ally preceded by a normal post peraUte penod 
of from 4 to 6 days f Uo ing hich abdominal 

cramps and diarrhcca det el ped AllbutJoftlinr 
patients we e aged between 30 a d 67 years. 
\ounger persons apparently possess greater res si 
ance to the d sease The diarrhcca occum fol 
lovringgastio-ileostomy may be disti gu shed from 
that due to ulcerative cobtis folio ing operation 
because in the latter the dianhcca is infrcquendv 
hentenc is assoaated v ith blood and pus in the 
stools and with system c evide ces of uifcction 
It IS also essential to distinguish the d arrhcea 
folio ving gastro-ilcostomy from that occurring in 
cases of gasuocol c or gastrojejunocolie tbluU 
The signihcant diUereatial cbaractenstics a e the 
absence of typical pain of yejunal ulcer usmlly to 
the left and below the le el f the umb licus and 
The essenual data concermng these cases are ibeoccurrenceofthediarrhceaalmost mmedately 
summanzed m the tabulauon It was found that folio nng gastro ilcostomv There is al ays an 
the site of anastomoss tn the ileum varied from interval before the development of the jej nal 
the upper part of the ileum to withm 5 cenu ulcer and its perforation onto 0 into the coIo 
meters of the ileocecal val e Lieotenc diarrbcra and belching r vomiu g f 

niatenal with a fxcal odor may occur th c ther 

INCIDENCE ^ 

A man aged 44 y ears and a w oman aged 35 bad Lost of <1 etgU Almost all of the patients m ur 

gastro il ac ulcers In the one case in v hich gastro- senes lo t we ght which is to be c peeled 
ileitis was su pected of being present the patient presence of 1 enteric diar hcea One might h ^ 
was a man a ed 39 years Both the patients v iih that there would be a definite relation bet cenine 
gastro-iliac ulc rs ereHebrevs The ages of the nulnlion of the patient and the le el ftheanast> 
patients on whom gastro-ileost my had been per niosis m the small intestine b ^ ^ 
formed ranged from 31 to 44 years In less than case prdiably for t 0 reasons (i) the pyloru 
half the cases n which this operation v as per oftenreman patentfollo mg gaslro-e Icro tomy 
formed was there definite evidence of the presence and a certan amount of food "0“'“ 
of peptic or any other Li d of organic gastroduo- through norm 1 chan els and (i) me compc 
denal disease satory p occsses of the body are s ch that e cm 

ssjcpTOiis s n or e cision of a large portion I we sman 

D rrluna This condition as present n all bo el is not incompatible thad^ualen 
except 2 cases The diarrhcca usually v as P<iii There as no evidence that gastro- 
1 entenc, appea ed almost immediately after the tomy in itself v aspr^ucU eof paini a y 
operation and stools ere frequent occurring as cases witho t secondary ulcerat n /“ .. 

ften as once every hour As a rule the stools most cases the onginal ep gastric d stre 
occurred soon or immediately after meals at Umes pers sted after operaU n n only i 
ntermittently for a penod of a f v days but »"> shiftof the painand this was t 
frequently persisung over 1 ng penods Blood the costal marpn^d ^ia^ J 

mucus or vas not found in the stool In the v ard The 2 ca^ of secondary 1 cm 
cases of g^tro-ileostomy reported by Carroll and ate noteworthy bcause of the fact th 
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stomach, duodenum, and jejunum, is susceptible 
to peptic ulceration In each case the anastomo- 
si3 was m the upper portion of the ileum and 
the pain was referred to the lower part of the 
abdomen The pam these patients complained of 
was not so severe as is usual with gastrojejunal 
ulcer It has been suggested that the lower part ot 
the gastro-mtestinal tract has a dimimshed sensi- 
tivity to pam impulses Further evudence for this 
might be adduced from the fact that in the iliac 
ulcer cormng under our observation the symptom 
of pain was less severe than that usually experi- 
enced w ith jejunal ulcer Neither were the gastric 
acids so high as are ordinanly encountered m sec- 
ondary jejunal ulceration In both cases a diagno- 
sis of gastrojejunal ulceration was made by the 
roentgenologist although in neither case was the 
clinical picture typical 

There is httle chmcal or surgical evidence that a 
duodenal ulcer was present m Case i before or 
after the ongmal gastro-enterostomy, and the 
development of secondary ulceration m the small 
bowel IS unusual since such secondary ulcers are 
rare except follow mg gastro-enterostomy for pep- 
tic ulcer In Case 2 the occurrence of ulceration of 
the ileum was hardly a promment feature since 
there was an interval of 4 years between the 
ongmal operabon and the visit to the clmic Dur- 
ing the last of these years constipation was present 
and there was no loss of w eight This patient had 
a gastric ulcer, and it is known that secondary 
jejunal ulceration occurs relatively less frequently 
after gastro enterostomy for gastric than for duo- 
denal ulcer These patients both presented clmical 
features which therefore should mihtate agamst 
the presence of secondary enteric ulceration 

Figure I shows the ileac ulcer m Case i, a small 
deeply penetrating ulcer 6 miUimeters in diameter 
with an attached fibrinous exudate overlymg it 
Microscopic exammation (Figs 2 and 3) disclosed 
atypicalchromcpenetratmgulcerof the ileum with 
httle evidence of heahng There was considerable 
base which had penetrated 
through the muscular layer and in which the w alls 
of the vessels were markedly thickened As the 
surface of the ulcer w as approached considerable 
^cute inflammatory reaction was encountered 
woentgenographic evidence of the ileac ulcer is 
shown in Figure 4 

TREA.T1IENT 

The only satisfactory treatment lor the unlor- 

unate surgical error of gastro-ileostomy' is the 
surgi^l disconnection of the anastomosis with re- 
^tabhshment of the normal contmuity' of the 
gaitro-mtestinal tract \dditional operativ e meas- 
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Fig 4 Roentgenogram m which arrows pomt to the 
crater of the ulcerated area m the ileum 

ures may be necessary m the presence ot organic 
disease independent of, or associated with, the 
anastomosis Pre-operative treatment is impor- 
tant, since these patients are frequently deh\ drated 
and undernourished as a result of diarrhoea and 
inadequate nutntion 

The stoma of gastro-enterostomy' and entero- 
anastomosis should always be as high in the small 
bowel as is consistent with the lesion and which 
can be pertormed without undue tension on the 
mtestmal loops The short circuited loop should 
always be as short as is reasonably possible 

SUlDIARy 

The general charactenstics of secondary peptic 
lesions which occasionally occur about a gastro- 
jejunal stoma can be reduplicated even to certain 
mmute histopathological charactenstics by similar 
lesions which may develop subsequent to the for- 
mation of anastomosis betw een the stomach or the 
jejunum and the low er part of the ileum 

Chmcal evidence is suggestive that the poten- 
tiahty' tor the development of peptic lesions anses 
whenever and wherever any segment of intestinal 
mucosa is exposed to the eroding action of the 
gastric chyme 

It would appear that a syndrome tairly char- 
actenstic lor gastro-ileostomy can be lormulated 
If, following an operation pertormed lor a gastnc 
lesion, particularly it there is some evidence that a 
side-tracking operation had been attempted, the 
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malory manifested as gastro licit s and (3)^^ 
ati\e mamfested as ulceration of ih ileum These 
three groups a e r pre ented in the cases epo ted 
here It \ ould seem apparent f ra the case h s 
tor es that entero a astomosis w th the st ma n 
the lower part f the leumass ciat d thg slro- 
jeiunostom) as 0 dm nl) perforrned cts am 
s derably hWe gastro ileostom> and prod c Ui 

^?n £^ma]ont> of cases the cfl “ E ^ 
leostomy were simpl> those of mecbani^ d 
fiirhances of gasUo-i tcslmal acU ty whi h 
S ly undetsfood In i cases the d.sl«ibancc n 

SiUon aas so profound that the pau nl » 

mSle To t tthstand the peats P^d e I 
Tionocct on of the gastro- Icostonry loop 


Case 3 appears to he a g od e«at“pl' 
ary maammaUon of °^Auo,ej nos 

,™la,t gartoieJumtsM^^^^ 
acidf (toUl r free hj dcochlonc SSl^ejelan^^/ 
laigequanlit> of wh rSucwnlc s* 

meterd iot a stomach on 

tom> had be n performed slight nreg : 
of the stoma and dilataUon f the il f ihe 
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TREmiENT OF THE FORME FRUSTE TYPE OF PERFORATED 

PEPTIC ULCERS 

HA.RR\ 4 SINGER, M D , Chicago 

Attendtng Phjsiciaji G>oL Cbtmt> Ho pital 
VND 

ROGER T \ A.UGHAN M D I -V C S , Cihcaco 

Atteodini, Surgeon CooL Count> Hospital 


I N a p^e\^ous issue ot SuRGER'i, Gynecology 
AND Obstetrics w e (8) descnbed a particular 
t}'pe ot ruptured peptic ulcer uhich distin- 
guishes itsell from the classical form m that the 
pobtperforative course is relatiYely briet and 
tranquil It n as pointed out that, whereas m the 
text book type of pertoration, the manifestations 
tollowing rupture are those of a diffuse, progres- 
sue inflammation, m the tjpe descnbed the 
sjTnptoms correspond to a localized, receding 
pentomtis It was furthermore stated that m 
the group under discussion the later m the course 
ot illness the patient is observed, the more effaced 
and deficient is the clmical picture ot pentomtis 
In order to emphasize the rmld and incomplete 
character of the perforative pentomtides m this 
particular group at the time patients generaUj 
present themselves for diagnosis, the term ‘^forme 
Jruste" ivas selected The tranquillit> ot the 
postperforative course and the frequent, spon- 
taneous recovenes in the jorme frusle ruptures 
Mere ascribed to cessation of leakage due to 
spontaneous closure of the opemng 
Since the pnme purpose ot the article nas to 
call attention to the frequent occurrence and 
means of recognition of Jorme friiste perfora- 
tions, merely this brief statement v\ as made with 
reference to treatment “If recognized within the 
first 24 hours, the patient with a pertoration 
{tonne fniste) is, as a rule, operated upon im- 
mediately regardless of the seventy or mildness 
of the symptoms In the event that the patient 
is not seen until the second dav , 1 e , betw een the 
twenty-fourth and fortv -eighth hours after per- 
foration, surgical treatment is practiced unless 
the symptoms and signs point indubitably to 
A spontaneous closure and tnfhng leakage It 
there is any question as to the perforation being 
sealed, operation is insisted upon A.tter the first 
24 hours. It IS generally not difficult to decide 
whether the pertoration is closed or not ” The 
suggestion contained in this concise reterence to 
treat without operation, selected forme Jruste 
perforations when seen for the first time late in 
the course of the illness provoked rather sharp 
adverse criticism From the nature ot the objec- 


Uons advanced, it was clear that the commenta- 
tors laded to take into account two important 
tacts which serve to disUnguish the Jorme Jruste 
trom the classical perforation 

They assume that spontaneous recovery' follow - 
ino- acute pertoration is rare or unique and that 
unless surgically closed, a ruptured ulcer almost 
mvanably leads to a tatal outcome I\liile this 
assumption is probably more or less true of the 
textbook type of rupture wuth unrestricted leak- 
age, it does not apply to the yorw/e /rnffe perfora- 
tion where the escape ot gastric content is usually 
merely trifling In these mdd cases the sponta- 
neous closure of the hole promptly limits the 
intensity and extent of the pentomtis, and re- 
covery frequently follows without surgical inter- 
vention That spontaneous recuperation trom 
acute perforation is by no means uncommon is 
attested to by the fact that in a recent survey 
at the Cook County Hospital 40 such instances 
were collected wnthin a penod ot 18 months The 
details of the mdividual cases and references to 
similar cases reported from other sources are con- 
tained in a prevuous communication (7) Further 
papers deahng with small senes ot cases of spon- 
taneous recov ery' not contained in the article men- 
tioned, have been published by Struthers, Van 
\mstel, Bruett, and Eager Many smgle reports 
of recovery without operation, some of which 
were not recognized as pertorations by their 
authors, can be added Scrutiny ot the tacts 
connected with the indivudual cases ot sponta- 
neous recov'ery indicates that the perforation m 
a verv large percentage is ot the Jorme Jruste type 
We feel justified, theretore, in concluding that 
recovery from acute rupture ot this mild tvpe is a 
common occurrence 

A second fact which our critics fail to appre- 
ciate is that the Joriiu Jruste cases present in 
the postpertorativ e stage a climcal picture which 
differs greatly from that of the classical rupture 
A. great many of the milder pertorations, unless 
seen quite early, pass unrecogmzeJ and are 
handled medically under a mistaken diagnosis 
Patients with Jorme. jrusU pertorations are tre- 
quently erroneously considered to be suffering 


' Fro-„ ,he D.p:,r,n,ent of MeJ.cme of Ill.nou, College o. 'I«i -fj 
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patient begins to lose 'cgbt to ha\e lentenc 
diarrhcca fxcal\omiting and fxcal belching and 
to lose weight rapidly desp te normal appetite ai^ 
normal ingestion o( food the su picioti should 
arise that an anasto nosis has been made eirone 
ouslybet een the stomach and the Icum or colon 
Sinular s>Tnptoms maj be pr duced b> anasto 
mos 3 betw een the jejunum and the ileum or colon 

It following <1 period du ng which such s)mp 
tomsha\edevcloped pair is supentnposed and I 
this pain is situated lower than the or ginal pam 
and arises from 30 minutes to se\e al h urs after 
meals if itbercfeiicd downward or through to the 
bacL and is to an> degree amenable to the ges 
tion of food or to the takin of <m alkali the 
presence of a gastro-iliac ulcer ma> well be 
suspected 

The surgical formation ol gastro-ileostom> m 
Itself may not bepro Juctue of definite sMuplom 
because m certain cases the p}lorus remains 


patent and mantains its phj SI 1 gicalfunci n 
that most of the food reaches the ' oderum ai 
the mall bowel m the nonnal fash on thus pc 
eating emacation dehjdau n a d hento 
stools The m re the gastric co tents lea e t 
organ through the stoma the more delwie t 
syndrome of gast 0- leoslom> \ill become 
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I X a previous issue of Surgera, Gynecolog\ 
AND Obstetrics we (8) described a particular 
type of ruptured peptic ulcer which distin- 
guibhes itself from the classical form m that the 
postperforative course is relatively briet and 
tranquil It was pointed out that, whereas in the 
text book type of perforation, the manitestations 
following rupture are those of a diffuse, progres- 
sive inflammation, in the tj^pe described the 
svmptoms correspond to a localized, receding 
pentonitis It was furthermore stated that in 
the group under discussion the later in the course 
of illness the patient is observ ed, the more effaced 
and deficient is the clinical picture of peritomtis 
In order to emphasize the mild and incomplete 
character of the perforative peritonitides m this 
particular group at the time patients generally 
present themselves for diagnosis, the term ‘forme 
fritste" was selected The tranquillity of the 
postperforative course and the frequent, spon- 
taneous recoveries in the joriiie fruste ruptures 
were ascribed to cessation of leakage due to 
spontaneous closure of the opening 
Since the pnme purpose ot the article was to 
call attention to the trequent occurrence and 
means of recogmtion of forme Jriisle perfora- 
tions, merely this bnef statement vv as made wnth 
reference to treatment “If recognized wnthin the 
fimt 24 hours, the patient with a perforation 
(forme fnisle) is, as a rule, operated upon im- 
mediately regardless ot the seventy or mildness 
of the symptoms In the ev ent that the patient 
IS not seen until the second dav , 1 e , betw een the 
twenty -fourth and forty -eighth hours after per- 
foration, surgical treatment is practiced unless 
ffie symptoms and signs point indubitably^ to 
a spontaneous closure and tnflmg leakage If 
there is any question as to the perforation being 
sealed, operation is insisted upon After the first 
24 hours. It IS generally not difficult to decide 
whether the perforation is closed or not ” The 
^'Uggestion contained in this concise reference to 
treat without operation, selected forme frusle 
perforations when seen for the first time late in 
Ihe course of the illness provoked rather sharp 
adverse criticism From the nature ot the objec- 


tions advanced, it was clear that the commenta- 
tors failed to take into account two important 
tacts which serv^e to distinguish xht forme frusle 
from the classical perforation 

They assume that spontaneous recoverv follow- 
ing acute perforation is rare or unique and that 
unless surgically closed, a ruptured ulcer almost 
mvanablv leads to a fatal outcome While this 
assumption is probablv more or less true of the 
textbook ty pe ot rupture w ith unrestncted leak- 
age, It does not apply to the prme frusle pertora- 
tion where the escape ot gastnc content is usually 
merely trifling In these mild cases the sponta- 
neous closure of the hole promptlv limits the 
intensity and extent of the pentomus, and re- 
covery' frequently follows without surgical inter- 
vention That spontaneous recuperation from 
acute perforation is bv no means uncommon is 
attested to by the fact that in a recent survey 
at the Cook County Hospital 40 such mstances 
were collected within a penod ot 18 months The 
details of the mdivndual cases and references to 
similar cases reported from other sources are con- 
tamed m a prevnous communication (7) Further 
papers dealing vv ith small series of cases of spon- 
taneous recov ery not contained m the article men- 
Uoned, have been published by Struthers, Van 
Amstel, Bruett, and Eager Many smgle reports 
of recovery without operation, some ot which 
were not recogmzed as perforations by their 
authors, can be added Scrutinv of the tacts 
connected with the indmdual cases ot sponta- 
neous recovery indicates that the perforation in 
a very large percentage is ot the forme frusle type 
We feel justified, therefore, m concludmg that 
recoverv from acute rupture of this mild ty pe is a 
common occurrence 

A second fact which our critics tail to appre- 
ciate IS that the forme Jrusle cases present in 
the postperf orativ e stage a climcal picture vv hich 
differs greatly from that ot the classical rupture 
A great many ot the milder perforations, unless 
seen quite early, pass unrecogmzed and are 
handled medically under a mistaken diagnosis 
Patients with forme frusle pertorations are ire- 
quentlv erroneously' considered to be suffermg 


*From the Department of Medicine Lni\err.it> of Illinot, College ot Vied one 
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Fig 2 Case 2 With the patient Ij mg on the left side 
the free air m Figure i shifts to a position between the 
lower right nbs and the lateral border of the li\ er Intra 
pentoneal air, a, air in the lung at the cardiohepatic 
nogle, b, mtragastnc gas bubble, c, gas m ascending 
colon, i ° ■ ■ = 


"e anticipate misapplication of the knou ledge 
that spontaneous recovery not infrequentlt oc- 
curs With the more general use of the X-ra\ 
and more frequent resort to surgery in cases with 
abdominal pam of obscure ongin, an increasing 
number of practitioners wall note the tendenct 
on the part of nature to seal or plug the perfora- 
tion We are fearful lest some ph3sicians, after 
observing a case or tw o of recovery w here opera- 
tion for one reason or another has been omitted, 
will conclude that all acute ruptures which are 
not attended b\ fulminant symptoms can be 
treated medicaUj with safety As a matter of 
tact one can detect a tendency in this direction 
e'en at the present time The hterature contains 
reports of cases of “covered” perforations (Bondi, 
ralta, Wickbom) which we feel were surgical 
cases but which advertentlv w'ere handled with- 
out operation 

It IS a difficult matter to formulate anj absolute 
rules with regard to the treatment of forme 
/riis/e perforations There are cases in w hich the 
ole IS plugged or covered almost immediateh 
rer perforation whereas in other cases spon- 
aneous closure does not occur until a longer in- 
f'^r^ tune has elapsed and a moderate amount 
0 le^age has ensued Best results are obtained 
i basing judgment upon the chnical facts in 
each individual case rather than adhering rigidh 
rule The more experience the 
ending surgeon acqmres the less reliance does 



Fig 3 Case 4 Roentgenogram taken 2^2 da\s after 
perforation The thm zone of mtrapentoneal air (indi- 
cated bj arrows) was the onJ\ clmical esidence at this 
time of a perforated \ iscus 


he place upon a preconceiv ed scheme Generally 
speaking, the earlier the patient is seen after the 
moment of perforation the more difficult is it 
to decide as to the tv pe of rupture present and the 
more desirable is prompt surgical intervention 
The later in the postperf orativ e course the patient 
IS seen, the easier it is to judge the tjqie of per- 
foration present but the less satisfactorv are the 
results accomplished bv surgerv 

For didactic purposes we hav^e adopted the 
following arbitrarv plan Patients seen within 
the first lew hours after perforation are almost 
invariablv operated upon smce at this earlv stage 
It IS difficult or impossible to deternune whether 
or not the rupture is brmlv closed and leakage 
has ceased The operative mortahtv is not over 
4 or 5 per cent in these cases Between the 
twelfth and tw entv -fourth hours we generallv 
operate, unless the evndence is qmte clear that 
the pentomtis is closelj hmited and is in the 
stage of recession L nless one has had consider- 
able experience with the acute surgical abdomen. 
It IS probablv safer to explore all cases seen the 
first dav' following rupture After the first 24 
hours, sufficient time has elapsed m the average 
case to permit the surgeon to ascertain the extent 
and seventv of the peritonitis, the state ol the 
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perfo ation ^ heiht r cl ed o pen and the gen 
eral course of the ifin s$ heiher ret gressi e 
or prog essi e Ii t can be determ ned i.ilh a 
e son ble d it f la Uy that the hole is 
occluded that the pe ito tis u bpiui,n a d that 
the pat ent \cll n tl e r ad t re otety ve 
a inclined to mit operat\e ntcr enti n par 
tic larl> SI ce p stoj e aUve mo tal t\ at this 
t me s hgh Afce the sec nd day f Ifo t g 
perforal on the e should be I ttlc I an^ diff 
ult^ m rn\ ng at a d cis n In a t ue /e m 
fri sit perf at n ecn f r the first ti c on the 
third da\ of line s th pe t neal nflamniati n 
has aim st complct h ub ded theg ne ai co 
i tl n f ih pat ent i ex cll nt and ope atio 
IS therefore n t cq re 1 It o dd o ly st up 
mor pe lomtis an ! the h I \ hen ope d 
might p t lie mjK) I le t tu e be use 
of the fnab lit\ f tl e liss c After the th rd 
day fa/rc/(/jef tinUichIcs gen 
e ally cflecii civ cl sed and perat c do urc 
m ght be less ecu e 

\V e d not \ h to ter t th s t me nto any 
lengths d squ sit os eg rd ng the ult nalc fate 
of pe forated ul ers here mmediatc c so 
gasiro ente 0 lomy rga t esc i s tpc 
forme 1 Itaipeast u that ih d t n 


the presence of a pe fo ation as de from p e ent 
» g f rthcr 1 aUge s t c mbat the attend ng 
pentonits \n\ measu e nhich se ves no m 
med ale p tpose and \hich adds to the 1 nglh f 
the o|^ au n or nhances th f cad f the pin 
t neal i fecti n eems hardly jusihable \thcn 
and if the p tie I s rvivcs the pcntunitis the 
ulcer can l« d alt th at a lime ben ihe 
operati e n k is not nearly as g t 
The e arc l d nge s con eled i ih n ti 
operative tro Iment Ijo fr /c perfo at ons 
TTie first and mo e sen us i reojicnj g of the 
cl sed apert re and the seco d is nlra aW m nal 
ab cc s f mation \\ th regard to reperf au n 
our experience has been th t sec ndary 1 akage 
veld m cc rs Vlth ugh ehaveb c nsianily 
0 th alert for it \ e ha e fa led I I verve any 
case n hich re jie mg of the hole de 1 ped 
du ng the c ursc of Use vali n L cn h e a 
f e/ MSI perforat n had n I been rec gnw 1 
an I a pat ent had been gi cn llu ds eluding 
m Ik bv mouth the f ared i e k ng f th 
s Id m f lloweil \ltl ugh the ha J 1 fr m the 
practic 1 Stan iiio nt c b 1 e c t be n t g t 
e nevertheless b e vc 11 pr-c uu ns pos- uie 
t prevent f rlhe leakage If the llu iscij 
c m ati n ho s the st machtoc t na*^ 
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siderable amount of fluid, an Ewald tube is intro- 
duced and the gastnc contents are siphoned off 
by grant) The patient is then instructed to 
he on his left side In this position any fluid 
present gravitates to the fundus and the gastric 
air rises to the pylorus where more than 90 per 
cent of the perforations occur Should some of 
this air leak out, the X-ray will discover it and 
thus furnish an immediate operative indication 
Nothmg IS given by mouth for 3 days or more, 
fluids being given rectally and by hypodermo- 
clysis ilodifi^ed Sippy is then used 
We ha\e been co^ronted with very' few pen- 
gastnc or other intra-abdominal abscesses loUow- 


ing unoperated upon forme friiste perforations 
It appears to us that tfie mcidence of persistent 
locabzed suppuration is no less in the operated 
upon than m the unoperated upon forme friiste 
cases The peritoneum it seems has little dif- 
ficulty disposmg of a hmited amount of gastro- 
duodenal leakage, particularly when the hole is 
a small one and only hqmd matenal escapes In 
all but the exceptional case the patient becomes 
afebnle wnthm a few days followmg a forme friiste 
perforation Persistence of fever for more than 


3 or 4 days is looked upon as evidence of mtra- 
abdominal suppuration and demands close at- 
tention Spontaneous absorption usually occurs 
Shcking pains felt upon stretchmg or sudden 
change of position are complamed of not infre- 
quently for several weeks after perforation It 
should be pointed out that the danger of mtra- 
pentoneal abscess formation and consequent sec- 
ondary spread is very great in cases which are not 
stnctlv of forme friiste type It is, therefore, 
hazardous to delay surgery unless the evidence 
tor a mild perforation is qmte clear 
The appended case reports selected from a 
rather large number are representative of the 
poup of perforations under discussion and illus- 
trate thefolloivmgpomts (i) At the time a patient 
forme friiste perforation generally reaches 
the hospital the classical picture of a ruptured 
tW* 1 board-hke ngidity, etc) is lackmg 
12} Unless the examiner is cogmzant of the rmld- 
pss of the postperforative mamfestations in the 
lorine friiste type, the presence of an actual per- 
oration IS generally overlooked (3) A detailed, 
|p*-®'W'minute history of the onset together 
7' 11^ ^o'vledge of the course of the illness 
ually leads to a correct diagnosis even in the 
accepted physical findings of per- 
,L ulcer (4) VTien the patient is seen for 
, f ^ the course of illness, it is 

^ average case to decide 
ether or not surgery is advisable 


Case i Forme friiste perforation recognized hours 
alter onset Operation Recovery 

R. G , a white man of 50 jears, entered the Cook County 
Hospital on ilay ig, 1930, at 5 p m on account of severe, 
upper abdominal pam The history states that the patient 
was perfectly well until 4 hours precedmg admission when 
while walkmg rather hurriedly he was seized with severe 
epigastnc pam which caused him to stop immediately 
The onset of pam was followed by a profuse sweat and the 
tear that he would die belore amvmg home With diffi- 
culty he succeeded m reachmg his destmation which re- 
quired a hall hour’s travel on the street car He called 
his physician who diagnosed coronary disease, admmistered 
a hypodermic, and advised hospitalization. 

Upon hospital entrance there was tenderness and ngidity 
m the right side of the abdomen and m the epigastnum 
The rectal temperature was gg 2 degrees F , the pulse rate 
92, and the respuatory rate 22 A.t the time of entrance 
the patient was qmte comfortable except for soreness m 
the upper abdomen The diagnosis of acute cholecystitis 
was made by the exammmg surgeon 

We saw the patient at 8 30 p m., which was hours 
after onset By mquinng mto details the assertion was 
elicited that 4 weeks before entrance the patient began 
to notice epigastnc, gnawmg pam which led him to eat 
at least fiv e times a day He said he expenenced heartburn 
only once dunng these 4 weeks A. week pnor to admission 
tarry stools v ere observ ed The day of onset or his acute 
symptoms he noted nothmg unusual until r p m. when he 
was suddenly seized with such sev ere pam that he doubled 
over ” The pam spread throughout the upper abdomen 
and radiated to the back and to the nght shoulder It 
required aU his reserve strength and courage to mount the 
street car, tolerate the agony expenenced dunng the nde 
and to walk a block after alightmg irom the car IS ithout 
disrobmg he threw himselt on the bed and ordered his 
wife to summon a physician immediately Followmg the 
hypodermic the pam moderated to such a degree that 
were it not for the insistence of the family doctor who pre- 
dicted subsequent attacks the patient would not have 
consented to hospitahzation. 

The diagnosis of forme fr isle perforation was made and 
operation recommended The fluoroscopic examination 
undertaken en route to the operatmg room lailed to dis- 
close the presence of free au Before laparotomy the 
stomach content was siphoned ofi and about 200 cubic 
centimeters ol a brownish matenal vnth an alkalme re- 
action was obtained When the pentoneum was opened 
there was seen a moderate amount of nbrm m the upper 
abdomen mainly on the nght side The pylonc region and 
duodenum were covered by the liver By gently raismg 
the liver it could be seen that its under surface was ad- 
herent to the antenor duodenal wall When the loose 
adhesions were separated, a 4 millimeter penoration 
located on the antenor wall 01 the duodenum was dis- 
closed There was shght induration spreadmg beyond the 
margins of the rupture The hole w as sutured and cov ered 
by an omental flap Recovery w as unev enttul 

Case 2 Forme fruste perforation diagnosed 13K hours 
after onset Operation. Recovery 

F W , a white man of 22 years, entered the hospital 
ilay 2, 1930, at 2 30 a m. on account of acute abdominal 
symptoms The suspiaon ol a surgical abdomen was en- 
tertamed by the adnuttmg physician but the patient did 
not appear “sick enough’’ to warrant a positive diagnosis 
The history obtamed by the house physician reads as 
follows “For the past week tne patient has been troub'ed 
by coativ eness which occasioned -esort to v anous cathartic 
pills without beneat On ilay i, 1930, at 10 30 p m , 
following mgestion of part of ha> supper, the patient felt 
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atelj \onuted The pain continued intense until about 
-> the following morning (April 26) when it became toler- 
able. A.! 4 a m the patient fell asleep and awoke at 9 a m 
with abdominal “soreness ” He w as gi\ en a fluid mixture 
contaimng peppenmnt which he retamed He arose but 
returned to bed after half an hour as movement caused 
pam. At noon he w ent to the table and drank a bowl of 
soup He returned to bed and arose agam at 5 p m. when 
he had a second bowl of soup and two glasses of water 
That evemng, April 26, which was the day following rup- 
ture he remained up and about conversmg freely with 
fnenda He retired at the usual time, slept well, arose the 
tollowmg mommg (April 27) and ate a fair helpmg of 
gniel Later m the mommg, because he was still weak 
and some degree of soreness persisted, he dended to go to 
the hospital 

Upon admission which was 38 hours after the onset of 
acute pain his temperature was loi degrees F , the puLe 
rate 100, and the respiratory rate 24. The patient ap- 
peared quite comlortable and did not give the impression 
of bemg at all ill As a matter of fact when we first saw 
huu 2 hours later he waspartakmg of and seemmgly enjoymg 
some soup and milk which were inadvertently serv ed him 
The physical observations consisted of shght tenderness 
and ngidity on the nght side with some dimmution m 
pemtaltic activity The respirations were abdommal m 
type and unrestncted No s hiftin g tympany obliteratmg 
the normal hv er dullness could be demonstrated Fluoro- 
“TOpic eiammation disclosed the presence of free air in 
the abdommal cav ity 

It was apparent that the patient had suffered from a 
ruptured ulcer However, because ol the mildness ot the 
V™ptoins and the limitation of the pentomtis, it was be- 
Ihnt the perforation had closed spontaneously The 
fKt that the patient had mgested fluid wuthout any ill 
enect^ to the assumption that the closure was a secure 
t? ^ Tls patient was instructed to remain on his left side, 
tne gastnc contents were siphoned off and proctoclysis was 
iD-tituted. The foUowmg day, April 28, 1931, the patient 
lelt and looked well and was entuely free from pain. There 
was very shght tenderness m the nght upper quadrant 
euated only upon deep pressure The highest tempera- 
ture recorded that day was 100 4 degrees F , the maximum 
pulse rate was 76 The general condition ot the patient 
appeared so satisfactory it was felt that a radiographic 
^animation could be undertaken with impunity The 
j (Fig 3) taken April 28, showed a shght dumnu- 

^ quantity of mtrapentoneal air as compared 
wtn amount noted fluoroscopically on the prevuous 
Daily radiograms showed a gradual absorption of 
e escaped air (Fig 4) until May 2, 1931, when all evudence 
(Fi» ^^®'™°P®^l°tieum was seen to have disappeared 

'^Pnl 29 days following perforation) no signs 
Ulness were detected The temperature, pulse, and 
tepMtory rates became and remamed normaL On April 
“'^ds by mouth were started On hlay 4, the patient 
mill about and on May 6, was discharged leehng 

4 e well He returned for a banum meal study on May 
J*’ when a duodenal deiormity significant ot ulcer 
K demonstrated The e.xcursion of the diaphragm was 
not restncted 

^ Forme/ror/e perforation first observ ed 3^1 days 
A operation Recovery 

Tssi- ^ man, aged 39 years, was admitted to the 
t-ounty Hospital October 13, 1930, complaimng of 
ous periodic attacks of abdommal pam and voimtmg 
and V'^Po^ture was 99 degrees F , the pulse rate was 100, 
evid»s ^ re_puations 24, Physical exammation show ed 
oes of tabes dorsalis (includmg Argyll Robertson 


pupils), a scaphoid abdomen, and tenderness on the nght 
side, especially m the upper half There were also physical 
signs of an active tuberculosis m both lungs To account 
for the abdommal symptoms the diagnosis ot gastnc crisis 
was made and accordmgly anti-luetic treatment was pre- 
Ecnbed An as^rtion made by the patient to the effect 
that soda had aliorded some rehef durmg previous attacks 
served to cast doubt upon the accuracy ot the diagnosis 
mentioned and to occasion our mterviewmg the patient 
on October 14, 1930, 3 days after onset. 

By caretul mquiry and cro.*<5uestionmg we obtained 
an account ot penodic attacks of epigastnc pam of the 
ulcer type assoaated with v omitmg The symptoms would 
cease spontaneously, after which the patient would teel 
well until the succeedmg attack appeared The last re- 
crudescence began a month or so pnor to entrance, on 
which account a physiaan who was consulted prescnbed 
a milk and cracker diet and powders after meals, with some 
rehef 

On October ti, 1930, 2 days before admusion the patient 
was awakened from sleep at 3 a.m., by a most agoruzmg 
pam located m the epigastrium and nght hypochondnum 
He wnthed about y ellmg for aid but was unable to arouse 
his neighbors Finally he assumed a fixed supme position 
with his nght thigh flexed upon his abdomen Mot on 
as well as pupation ehated sharp pam relerred to the nght 
side By 7 00 a m the patient had sufficiently improv ed to 
leave his bed and to su mm on a neighbor who was requested 
to tetch a quart of milk The patient drank the entire 
amount, immediately toUowing which voimtmg ensued 
and the pam recurred The pam contmued severe tor 3 
hours, after which it abated 

The patient felt fairly well after to 00 a m except for 
abdommal soreness He stated that hew ould hav e gone 
to work at noon were it not for his inability to straighten 
up without resultant pam m the unper abdomen. He was 
physically able, however, to go to the restaurant for mnk 
and crackers The foUowmg day, October 12, he was still 
mcapable of walking erect On October 13, the pat cat 
went to work, but finding himself physically unfit he 
decided to come to the hospital to convalesce. 

We saw the patient for the first time on October 14, 
which was 3 days alter the onset of acute pam. The last 
note recorded by the mine previous to our exammaaon 
read “Temperature, gS degrees F , puLe, 88, respiratory 
rate, 20 Slept well all mght Offers no complamt. Cheer- 
fuL" We were able to ehat moderate tenderness m the 
right hypochondnum and shght tenderness ov er the nght 
iliac fossa The X-ray tailed to disclose the presence ot a 
pneumopentoneum. An infiltration -^as noted m both 
upper puhnonaiy lung fields The Wassennann test on 
the blood had been returned 3 plus, and on the spinal 
flmd 4 plus A\ e considered operation for the purpose ot 
closmg the perforation unnecessary at this tnne and on 
account ol the tuberculosis and syphilis we deemed surgery 
inadvisable The patient's abdornmal symotoms subsidea 
on conservative management. A subseouent X-ray ex- 
amination with banum showed a duodenal detormity* char- 
acteristic of ulcer The patient was subsequently trans- 
ferred to the tuberculosis wa-d entirely tree from abdommal 
complamts 


sumiAsy AXD conclusions 

In treatises on perforated ulcer, it is gen- 
erally stated ^at spontaneous closure of perfora- 
tion seldom occurs On the basis of this assump- 
tion the logical conclusion with regard to treat- 
ment 13 to operate upon practically ev ery ruptured 
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uJcer ^'henever seen eaflv or late JH order to 
prevent further escape o? gastioduodenal eon 
tent The premi e that pracUcaJiy all perforated 
ulcers unless surg\caU> clcised lead to a fata 
outcome is incorrect as it fails to taCc mlo account 
a group of cases /ruste m there 

IS usual)} earl> spontaneous closure of the hole 
following a minimal amount of leakage Sm e 
m a Urge proportion of these cases when seen 
late the hole is obviousl} closed and the pento 
niPs IS subsiiing operation can accompli hhltle 
or nothing of b sefit and ma} do harm 
Out present plan o! treatment for these fo ttt 
/ «j/f perforations is a follons Pracucally all 
patients seen v ithvn the 6rs.t 34 hnnr^ of onset 
are operated upon since n the early stage it is 
di^cuit or impossible to determine whether or not 
the rupture is finrl} closed and leakage has 
ceased \\ hen the patient is cen for the first 
time during the second 34 hours and vt can be 
determined with a rea^nable dc ree of ceru nty 
that the perforation is securely sealed and iht 
peritonitisislimiUdaDdreceding neareiod .ed 
to refrain Irom surgical intenenPon If there 
an> doubt a$ to the ciosuie of the peiforapon 
immediate operation IS ecnp{Q}ed If the patient 
\% first seen after the second pdstperforative da} 
it ]s generally a simple matter to decide wh iher 
or not spontaneous dosure u (h only insignificant 
leakage has occurred \ peritonitis nhi^ is still 
diffuse and a Uve at this tune indicates that (be 
perforauon s not of the forme / / j/e type 
In the non surgical treatment o( the laie/e 
/ u {e fupwte the stomach when distended with 
fluid 1 isp rated bv s phonage the patient 15 
required to lie contiauoi^} on the left side and 
food and fluids by mouth are 1 itftheld for 3 or 
4 da>s a even longer flu ds are furmdied b) 
proctoclysis and hypodermoclj sis 
The treatment d^nbed does not d ffer greatly 
from that generally empl Jed at present bj 
other intemi ts and surgeons sne [ met tsU 
perforapons unless seen v ry carlv are n t rec 
ognirid by most 0/ tie members of the pro/es 
Sion \n erroneous d agnosis of a non surgical 
ailment js usually made and the patient treated 
accordingly Due mainly to the mcreasng fam I 
lanty widv / ^ perforaUan a fa 

greater proporuon of perl rated ulcers a e oper 
ated upon at the Cook County Hospital n v than 
heretofore 


We wish to sound s note of i arom animt 
the mdiscnminate aj-pl cation of the pnoop es ol 
treatment set forth m this article The won 
niendaPofts submitted here appl} exdusndi to 
/ r ne/ru le perforauons The. presence of onS} 
slight or moderate rniprovemenl dunog th first 
24 ho IS does not constitute proof of a / w 
Jrusle rupture or indicate that his beta 

compJetely checked Unless the recoier} from 
the penlomtis » almost complete a f me 
f usle perforation can t be assum^ If oa 
cannot be reasonably certain of tie type of per 
foiaPon present (he ca^e is b«t i eated accord 
ipg to 4c epted current teaching 
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TRANSPLANTATION OF TENDONS WITH STABILIZATION OF 

PARALYTIC TALIPES 


GEORGE A ^\'ILLLV^^SOR, M D , Sr P\bi., Minvesota. 

From. Department o£ Orthopedic Surgerj or MHIer Ciimc 


P OLIOMYELITIS has probably been rvith 
us since earliest tunes as suggested by inci- 
dences descnbed m some of the carvmgs of 
Egypt's pyramids, m bibhcal history, and by the 
deformities occurrmg m some of the famous char- 
acters of our more recent history However, it was 
not until 1793 that the first description of the 
disease appeared m medical hterature In 1840, 
Heine presented the first systematic study of the 
condition and smce that time we have been con- 
fronted by this serious epidermological and ther- 
apeutic problem It is not the mtention m this 
short paper to go mto the vanous phases of pre- 
vention of the disease, early treatment of active 
cases, or treatment of tie vanous types of deform- 
ities occurrmg with inefficient care but to deal 
vnth a rather mteresting portion of the surgical 
management of the residual paralytic involve- 
ment of the feet 

In a brief nay, the nature of the disease is that 
of an acute onset of some fever accompamed by 
disturbances of the gastro-mtestmal, respiratory, 
and excretory systems, sweatmg, menmgeal irri- 
tation, hyperaesthesia and pam, with the develop- 
ment of a flaccid ty'pe of paralysis of an irregular 
distnbution This paralysis may mvolve prac- 
tically the entire body or any portion of it The 
hyperaesthesia of the skm surfaces and along the 
nene roots, etc , together with tenderness to pres- 
sure on the muscles on mampulation of the ex- 
tremities may be mild or so severe as to cause 
excruciatmg pam upon the least disturbance As 
tne symptoms subside, the pam and hyperassthe- 
sia dimmish, and the paralysis begms to clear up 
m an uregular manner When the tenderness has 
uisappeared, physiotherapy m the form of heat, 
gentle massage, and active exerases under proper 
supervision, aids temporarily paralyzed muscles 
0 regam all or a portion of their strength up to 
u certain pomt The trammg of active muscles 
erases the power m those which have been left 
uakened and educates some of the more powerful 
f ° over, to some extent, the physiolog- 
P p'^'^bon of those permanently paralyzed 
p u% guardmg extrermties from the develop- 
and E ^ rleformities by the judicious use of splmts 
a '’f ^ accompamed by muscle trammg over a 
one^it^ t your and, preferably, 2 years, assures 
that he has obtamed the maximum possible 


recovery This is spoken of as the residual or 
stationary stage, and active measures designed to 
nd older children and adults ot their apphances 
are next m order As the purpose of this paper is 
to deal entuely with paralysis mvolvmg the feet, 
all procedures referred to will be governed by the 
facts that they are w eight bearmg members, and, 
m order to function efficiently, stabihty must be 
the prime consideration Useful motion is \ ery de- 
sirable but must take second place to weight 
bearmg stabihty 

Muscular imbalance m a weight bearmg ex- 
treimty combmed with the forces of gramty and 
static influences leads to the development oi de- 
fornuties, the degree of which is m direct propor- 
tion to the extent to which the conditions al- 
ready enumerated exist Completely paralyzed 
or flail extremities are deformed by gravity and 
static influences entirely Untreated or improp- 
erly treated cases of iMantile paralysis are al- 
most without exception comphcated by the de- 
velopment of more or less severe detormities m- 
terfermg with the recovery and function ot what 
muscles remain physiologically active One 
should not relegate the case to the “residual pa- 
raly sis” group until he has instituted physiother- 
apy and protective measures for a period foUowmg 
the correction of existmg detonmties Stretchmg 
of some muscles by virtue of the malposition of 
the extrermty frequently leads to a temporary pa- 
ralysis of a fatigue tyqie and, foUowmg correction, 
a surpnsmg amount of recovery of muscular 
power occurs The importance of proper protec- 
tion m splmts and braces as a means of the pre- 
vention of deforrmUes and of assistmg m the 
recovery of muscle power cannot be too strongly 
urged 

Inversion or varus, ev ersion or valgus, equmus, 
calcaneus, and combmations of these positions are 
the common types of deformities seen Paraly tic 
tahpes valgus and tahpes calcaneus are probably 
the most frequent deforimties found m the 
residual stage due to the fact that the antenor 
tibial muscle and the calf muscles are the ones 
most frequently mvolved and least frequent m 
mcidence of recovery FoUowmg closely upon 
these deformities are those of varus due to loss ot 
power m the peroneal group A cavus or hoUow 
foot” IS frequently foimd when power is retamed 
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in the peroneal and poslenor ubial musdes m 
absence of power in the calf muscle As the 
sequel® of this muscular and static 
various bones m the feet become abnonoally 
prominent and callosities develop upon these 
prommences due to the pressure of shoes or braces 
when w eight beanug is undertaLen As lus been 
mentioned by various wnters many peop'e walk 
better with artificial limbs as they ate noisaSerets 
from the pain of heavy callosities developed upon 
lateral deformities There is no reason why para 
I> tic feet cannot be made as stable {sosa a {unt 
Uonal standpoint as are artifiaal feet and soil 
retam more flexibihty 

About s8Sj Nicoladoiu repotted the uans 
plantation of the peroneal tendons for the rehef of 
calf muscle paralysis and sounded the opening 
note for the modem conception of tendon uans 
plantation The idea was not a ne v one but his 
report gave new life to an mtcresung phase of the 
surgery of paralj tic defomuties Drobmk pub 
hshed an article in 1896 dealing ith the trans 
plantation of tendons to new locauons u ually 
transplanung them into the pc losteum A wave 
of enthusia.m developed and many surgeons 
attempted operations of a similar type with more 
or less success Among the many surgeons helping 
to populanae this type of operation we find Lange 
\tumu9 Mueller )one and others Ntcoladoms 
metnod which was one of tendon to tendon 
anastomosis was uken up and perfected by its 
ardent supporters Vulpius and Codivnlla v hile 
Drobiuk s method of penosteal fixation was per 
fected by Lange and the idea used in other 
methods as described by WoUf MucUer and 
others All of these methods refe primarily (o the 
fixation of the transplanted tendon whereas 
Biesalski and hla> er viewing the problem from a 
diSerent aspect conceived of the necessity for 
mo e careful preservation of the gliding mecha 
nismof the tendon to be transplanted Theypassed 
the healthy tendons through the sheaths of the 
paral) edoncs utilizing the gliding mechanism of 
paratenon and mesotenon present to improve the 
functional results 

The carher methods based purelj on mechan 
ical lines as little if any attention was given to the 
physiological factors present could not sur ivc 
With more study and the mistakes in judgment 
leading the flay modem methods based on pby 
siological and biological principles were developaJ 
BiesalsU and Mayer ^uld probably be credited 
with opening up this new aspect. 

Car«ul studies on the histolog cal structures of 
the tendon and its gliding mechanism such as 
those mentioned above and those made by Lovell 


and Tanner Bernstein and others have cknged 
the entire conception of the tendon transpknu 
tUHiprobem Tendonnutnuon nature of ghding 
acUon thepreservauonoftheghdm mechanwn 
wth the prevention of adhesions between Iraos- 
planted tendons and surrounding structures have 
been carefully studied The eviduauon of po er 
m muscles proposed for transplantation and their 
arechatucal efficiency the effects of tie strain of 
weight bearing and the prospects of obtaining 
satisfactory stability were problems requmng 
cairful consideration 

Several principles to be followed in thechoiceof 
muscles suitable for transplantation luve bra 
kid down It u fdt that one should brieSy 
enumerate these pnnaples Fust a mu^e should 
have a similar or at least a related action to the 
one to be rej^ed and must be treated with its 
tendon and gliding mechanism etc as a unit and 
utilized as such The method of splitting of ten 
dons and the insertion of the parts into different 
points has proved unsatisfactory as the muscle 
and tendon form one unit acting as a whole and 
portions of tie umt cannot be expected to produce 
antagoiustjc action by givmg them two sepinte 
insertions An antagonistic muscle can be usedas 
A replacement for a paralyzed opponent but long 
perils of training are necessary to get properly 
conditioned nerve paths to ensure smooth efficient 
action 

Second the strength of the muscle to be irons 
planted must be neatly that of tie one w hich u to 
Mreplaced Third thelmeolpullfromtienusde 
origin to tendon insertion should be as straight u 
possible Mammum efficiency cannot be eipeclM 
jf ^ere is an angulation in the line of pull of the 
muscle In the fourth principle ve have one of 
the greatest problems namely the proper Icaswa 
to be placed on the muscle when the tendon is 
fixed at the ne v pomt of insertion If the te^on 

isloogieat fatigue occurs followed by auopbyol 

the muscle fibers if not great enough the muscle 
IS incffiaent because part of its range of con^ac 
uon is utilL.ed ifl taking up the slack in lU Undon. 

Fifth careful attention must be paid to the prescr 

vauoaof the gliding mcebamsm oi f * 

means of preventing the fonnalion of , 

and of supplying nourishment to the 
tendon Anatomico-physiological . 

Tanner Bernstein and others and 

previously been referred to As a 

efforts of these authors the phy 

of tendon Iran phnuuca have 

Many operations have teen deSOTbed P . 

manly ujwn the preservation of the pent 
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mesotenon, and the reconstruction of the tendon 
sheaths In transplantation mentioned by Lange 
and others, the tendon has been isolated from its 
'heath and passed through the subcutaneous 
tiaaues Poor results have been obtained due to 
the early formation of adhesions In many of the 
transplantabons about to be reported here, this 
method has been used m conjunction vsith subtalar 
arthrodeses, and the results ob tamed have been 
satisfactory 

BiesaLLi and Mayer describe the transplanta- 
tion of tendons through the sheaths of the para- 
lysed muscles with much better results This 
method has not been used because with arthrod- 
esb of the tarsus the pomts chosen for the new 
insertion of the tendons have not comcided with 
any available sheaths 

Transplantation of the tendon plus its sheath as 
a umt as mentioned by Bemstem has not been 
tned m any of these cases Sixth, all deformities 
must be corrected before transplantation is under- 
taken Weaker by vutue of mechamcal embarrass- 
ment due to Its new position the transplanted 
cannot be expected to correct deformities 
which have probably been present for months or 
>ears Seventh, anchonng the transplanted ten- 
don furnishes ample opportumty for the exercise 
of ingenuity on the part of the operator The 
niethods of tendon transplantation de- 
scribed have all laid emphasis on the msertion of 
the tendon untd the advent of the more recent 
physiological aspects To attempt to describe 
hese methods is unnecessary as they are so ably 
esCTibed by their supporters The subperiosteal 
Oiation of the transplanted tendon has received 
^eatest support, and, m the cases to be reported 
fire, au transplanted tendons have been fixed 
uopenosteaUy as mentioned by Wolff or trans- 
O'seously as mentioned by Mueller 
\j j°^'*-°'tciidon anastomosis as described by 
fa ^ hnd Vulpius has been used very satis- 
upper extremity but is looked upon 
n disfavor m the lower extrenuties, with one 
V j exception referred to is the method 
1 ™ Eoyle for transplantmg the postenor 
arlH Pcconeal tendons mto the tendo achilhs to 
nlant strength of the calf muscles The trans- 
histr, f is stopped of its ghding mecha- 

ttip Snort distance, spkt longitudmaUy, and 
ArbiU ° laced back and forth through the 

the ot^ so as to mterlock the one through 

to Tn 1 ^ If IS almost unnecessary to use sutures 
T ^ne transplanted tendon secure 
has cases, the operator, m his enthusiasm, 

“ovp Che mdications mentioned which 

o m transplantation and, as a consequence. 


unsatisfactory results have been the outcome 
Stemdler, m 1919, reported a senes of 48 cases 
of transplantation of tendons m the feet with sat- 
isfactory results m 75 per cent ot cases This 
report was very encouragmg compared to those 
pubhshed by other authors By a satisfactory 
result IS meant stabihty on weight bearmg, per- 
manent prevention of lateral deformity, and more 
or less active function of the transplanted tendon 
m the hne of action of the paralyzed tendon 
In spite of good results reported by a few sur- 
geons, tendon transplantation m itself was provmg 
to be a disappomtment in that instead of being a 
solution for a difficult problem m weight bearmg 
stabihty it was bemg represented by poor or bad 
results It was httle wonder that the question of 
the practicabihty of tendon transplantation was 
raised, and in 1922 the Amencan Orthopedic Asso- 
aation appomted a committee headed by Cook 
and Stem to study and report on the problem of 
stabilization of the feet Most of the feet exammed 
by the commission had been subjected to opera- 
tion upon the soft parts Tenodeses, tenotomies, 
or tendon transplantations had been done, but 
eventually it had been necessary to perform some 
operation upon the bones m order to obtam satis- 
factory stabihty It was the opmion that trans- 
plantation of tendons should be used only m con- 
nection with stabihzmg operations upon the bones 
The important pomt brought out was that lateral 
deformities of the foot must be corrected or pre- 
vented permanently m order to have maximum 
function and freedom from pam The lateral de- 
formities referred to are mversion or eversion ones 
and are far more disabhng and difficult to treat 
than those of calcaneus or equmus If the leg is 
completely paralyzed or flail, almost any type of 
support wiU be sufficient to prevent the occurrence 
of deformity, but, if any of the mvertor or evertor 
muscles, namely tibialis antenor and postenor, or 
peroneus longus and brevis are present, it is al- 
most impossible to prevent varus or valgus de- 
formities of the foot Braces of Hessmg and cali- 
per types have been tried, but m spite of these the 
feet roll mto mversion or eversion and painful 
callosities develop over promment bony pomts due 
to faction on pressure of the braces The only means 
of successfully combatmg this detormmg ten- 
dency IS operative fixation of the foot m the sub- 
talar articulations accompamed where possible by 
the transplantation of the good muscles to posi- 
tions of more useful function As has been men- 
tioned before, stabihty upon weight bearmg is ot 
prime importance, and the convnction that this 
stabihty can be ensured permanently only by bony 
fixation is becoming more firmly implanted everv' 
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in the peroneal and posterior tibial j-y m 
absence of power uj the calf muscle As the 
sequels of this muscular and static imbalance 
various bones m the /cet become abnormally 
prominent and callosities develop upon these 
prominences due to the prc sure of shoes or braces 
v hen weight bearing IS undertaken As has been 
mentioned b> various i nters many people walk 
better n itb artificial limbs as they are not sufferers 
from the pam of heavy callosities developed upon 
lateral deformities There is no reason whj para 
l>lic feet cannot be made as stable from a func 
Uonal standpomt as are artificial feet and stiU 
letam more flexibility 

About iS8j Nicoladom repotted the trans- 
plantation of the peroneal tendons for the relief of 
calf musde paraly is and sounded the opening 
note for the modem conception of tendon trans 
plantation The idea was not a new one but bis 
report gave new life to an interesting phase of tbi 
surgery of paralytic deformities Drobnik pub 
bshed an article in 1896 dealing with the trans- 
plantation of tendons to oe v locations usually 
transplantuiff them into the penosteum A wave 
of enthusiasm developed and Qian> surgeons 
attempted operations of a simiisr ij'pe with more 
or levs uccess Amon^ the many surgeons helping 
to popularize this type of operation we find Lange 
Vuipius Mueller Jones and others Nicoladom s 
method which was one of tendon to tendon 
anastomosis was taken up and perfected by its 
ardent supporters Vulpius and CodivoUa while 
D obmk s method of peno leal fixation was per 
fected by Lant,e and the idea used in other 
methods as desaibed by Wolff Mueller and 
others AH of these methods refer primarily to the 
fixation of the transplanted tendon whereas 
Biesai^ and Alayer viewmg the problem from 3 
different aspect conceived of the necessity for 
mn c careful preservation of the ghd ng tneeba 
nismof the tendon tobeiransplanted Theypass d 
the healthy tendons through tbe sheaths of the 
paralyzed ones utilizm the gliding mecbanisra of 
paratenoQ and mesotenon pre ent to iroprovetbe 
functional results 

The earlier methods based purely on meeban 
ical lines a littie if any att nuonwasgi entothe 
phys ological factors present could not sumve 
Uith more study and the mistakes in yudgm^t 
leading the way modem methods based on phy 
siologicalandb olOj,icalpnnaples> erede ej<^ 
Biesalski and Mayer should probably be credilcd 
with openmg up this new aspect 

Careful studies on the histological suuciures of 
the tendon and its gliding mechanism such as 
those mentioned abov e and those made by Loveff 


aM Tanner Bernstein and others have changed 
the enUre conception of the tendon Uaasplacta 
Uon problem. Tendon nutntion nature iff slidme 
action the preservation of the gilding mechaiusa 

With the prtvenuon of adhesions between traas 
planted tendons and surrounding structures have 
been carefully studied The evaluation of power 
in muscles proposed for tianspIantaUoa and thsir 
mediatiical efficiency the effects of the strain 0/ 
weight beanng and the prospects of obtaimcg 
saU^actory stability were probleins requmng 
careful considenttion 

Sev cial pnnaples to be follow ed m the choice of 
mi<sde suitable for transplantation have been 
kid down It » felt that one should bneSy 
enumerate these pmuaples First a musde should 
have a snnilax or at least 3 related action to the 
one to be replaced and must be treated with lU 
tendon and gliding mechanism etc as a unit and 
utihzcd as such The method of splitting of ten 
dons and the m eition of the parts into difiereot 
points has proved uasati^actoiy as the musde 
and tendon form one unit acting as a whole and 
portions of the unit cannot be expected to produce 
antagonistic action by giving them two separate 
insertions Anantagoaisticmusdecaiibeusedas 
a replacement for a paralyzed opponent hot 1 n 
period of uaining are necessary to get pt^e ly 
conditioned nerv epaths to ensure smooth emueut 
action 

Second the strength of the muscle to be W s- 
planted must be nearly that of the one which is to 
be replaced Thi d the line of pull from the o^e 
origin to tendon insertion should be as straight as 
possible Slaximum efficiency cannot be expected 
if tbc« is an angulation in the line of pull of the 
muscle la the fourth pnnapic we have one 0/ 
the greatest problems namely the proper tensi n 
to be placed on the muscle v hen the tendon a 
fixed at the new point of insertion If the tension 
is too great fati'nic occurs followed by atrophy ot 
the muscle fibers if not great eno gh the m^e 
IS inefficient because part of ts range of conWc 
non 15 utilized 10 taking up the slack mils t ndou 

Fifth careful attenUonmust be paid to thepreser 

valiOD of the gliding mechanism of the 

means of preventing the fonnaUoa of i‘ehesi^“ 

and 0/ supplying nourishment to the 

tendon ^^atomico-ohysiologcal st^« J 

been made by Biesalsli and Mayer 

Tanner Bernstein and others and th^ have 

previously been referred to As a re ult of 

SrotBcfLseautho s 

of tendoa tr»n.plaiitatw[i lave ■>“» 

MMy opetauoos lave been SSfuJ 

manly upon thep esc vatjonoftbcpcriten 
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the peroneals act with the anterior tibial in the 
absence of calf muscle power, a calcaneus de- 
formity results The peroneals alone or with the 
calf muscles produce valgus deformities The calf 
muscles alone or w ith invertors or evertors pro- 
duce equinus positions The posterior tibial 
alone or with the peroneals in absence of the 
antenor tibial and calf muscles produces a cavus 
or hollow foot with a complicating calcaneus de- 
formity It would be possible to refer to manj 
other variations in the four basic positions of de- 
formiU produced by different groupings of the 
muscles mentioned, but it is not necessary to con- 
sume more time for this The question of which 
muscle IS to be transplanted with the subtalar 
arthrodesis has been decided before operation 
The technique followed does not vary to any 
extent from that of Lange and others in which the 
tendon is passed through a tunnel m the sub- 
cutaneous tissue to be fastened to the bone in the 
forefoot or to the tendo achiUis in the posterior 
toot The tendon to be transplanted is divided as 
far distally as possible and a figure-of-eight chrom- 
ic catgut suture is placed through the distal end 
u space IS tunneled through the subcutaneous 
tissue from the proposed point of insertion to well 
up on the leg so as to be sure that there w ill not be 
any angulation in the course of the tendon from 
muscle belly to msertion 

In the case of transference to the front ot the 
oot, a tunnel large enough to allow the passage of 
the tendon is bored through the middle cuneiform 
to the sole of the foot, as suggested in the trans- 
o^eous method described bj hlueller Next, the 
^ a n tendon to be transplanted is opened 
and the tendon is removed w ith as much of the 
paratenon and mesotenon as possible and im- 
mediately drawn carefully through the sub- 
cutaneous tunnel to the dorsum of the foot All 
unnels for the passage of tendon have been con- 
previous to opemng the tendon sheath so 
a the delicate paratendmous structures w ill not 
e exposed to drying by the air The writer tries 
tendon under the transverse hgament 
th "“‘'sum of the ankle and foot Failing to do 
s, although the function is not impaired, the 
ansplanted tendon stands out lik e a bowstring 
en Its muscle contracts 

tal suture previously placed m the dis- 

tendon is threaded through a long 
m tif xvhich IS passed through the tunnel 

,L , ® uiiddle cuneiform and through the sole of 
tlip cfruwing the tendon after it down as far as 
p antar fascia A one-half inch incision is 
f^^ut the chrormc 
Su may be tied, thus fastening the trans- 



Fig I Case I \ X , Xo 203 Four \iewo of the right 
foot are shown Vanations m photographic techmque 
account for the positions used and \anation in intensity of 
the pictures The upper two \iews show the actne dorsi- 
flexion of the foot before and after subtalar arthrodesis and 
transplantation of the msertion of the tibiahs antenor 
tendon from the medial side of the foot to the region of the 
middle cuneiform The lower xiews show the actne 
plantarflexion before and after operation Photographs are 
not available showmg the correction of lateral deformity 
and the stable position of the foot on weight beanng The 
scar from the arthrodesis shows the delayed healing so 
often found before the technique used m closing the 
wound was changed as mentioned above 

planted tendon to the plantar fascia It is im- 
portant, however, that the degree of tension upon 
this tendon is sufficient to keep it taut before it is 
tied It is verj difficult to decide upon how much 
tension is necessary, but with experience one 
learns of the happy medium betw een too tight and 
too loose The tendon must also be fastened to 
the periosteum surrounding the dorsal end of the 
osseous tunnel The fixation obtained is highly 
satisfactory and it undoubtedly warrants this de- 
tailed description The method is not, of course, 
original, having been observed in the work of Sir 
Robert Jones, and is a very valuable one 

When the peroneal tendons are to be trans- 
planted into the tendo achillis, the preliminary 
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Tbc necc3S>l> ivt adopiitig ihc Bade ana 
tomical nomenclaiutc termmolOeV m an^ f^t n i w l 
references has not been rccogmaed to an> extent 
in recent literature aJibough in most rne^fifal 
schools this IS the onl> tcrminolog) tau ht From 
personal experience one has realued the difficult 
of ir> mg to Uep straight in bis mind the diffetent 
terms used to descr be the same bone The wnier 
hopes to be pardoned for adhering stncU> to the 
new terminolog) e\-eii at the expense of refemng 
to certain well known operations apparent!} 
new and unfamiliar names 

Yll operations designed to prc\ ent lateral de 
fo nut} of the foot are directed at the subtalar 
(subastra^aloid) wints. Rojal Whitman in 1901 
desenbed his taJeclom} (aslragalcciom}) ith 
posienor dislocaUon of the foot as a method for 
producing lateral stabilit} while still retaiiung 

useful dc-xioQ and extension la the ankle Itiasa 
great surprise t the writer on exatninmg some of 
the end results of this operation to find such saus- 
faciorj slabihl} comb ned vnth a free range f 
fiexioQ and extension when the operauon to ttself 
d d not seem to be a good one from the standpoint 
of anatomical construction Realuing that talec 
tom} may not find faxor with all surgeons t^re 
suits obtained in certain cases label it as a bigU} 
satisfactorv procedure The peroneal tendons 
when acute raa) be transferred to the tendo 
achiBis to increase the power of plantar fiexion 
Yrtbrodesis of subtalar joints b> rcsccuonofthe 
joist surfaces is more umfonnl} sausfactor) in 
man} bands Dr G G Daxas is probabl} to be 
gixen credit for the principle of fusion of subtalar 
joints to produce lateral stabiht} of the foot al 
though the desenpuon of the Hoke operaUon m 
1922 has a more xaentific foundation Funda 
mental!) all operations of this t}pe btain fusion 
between the talus naxicular (scaphoid! and cal 
caneus b> resection or destruction of the arucu 
hung surfaces and ar dex eloped essenuall} upon 
the pnnaples of the orioinai Da is procedure 
R}mon reporting his obseixTiUOns on a large 
number f cases ' hich had be n subjected to 
artluodes ng operati ns stai d that hs m st 
successful tendon tratLplantati n occu ed m 
these case Hi descnption m <j j fa triple 
three jo nt arthrodes s ga e u an th rood tica 
tion of the on^al principles Hi three 1 mt 
arthrodesis probabl) has the id sj acceplan e 
among orthopedists todax All ases about to be 

reported in tluspape are th se n hKhth txpe 

of arthrodesis consisting m fusz n bet oen ulo 
^ax^calar calcaneus and cube d bon 5 ha bee 
performed The results obtained m the te 
^ads haxe been n» t salisfa t n 


Getting back to the question of uiosplaouag of 
tendons it has been stated that laterid muscles 1 

not paraljzed must be Iramplanted mto the 
\chilies tendon or to the front of the foot Th re 
«e two chief reasons wh) this should be done 
First a deforming force is remoxed from aa la 
desirable position to one of correction and ua- 
proved function Second dexionaadexteo^n f 
the ankle joint nu) be obtained orimprax-ed h) 
t an planting lateral muscles to the anlen r or 
posterior part of the foot as ind rated 


Ttal\tQVB 

The technique followed has been practicalK 
standardized The approach to the subtalar jomu 


through a curved incision on the latml s de of 
the foot ex teadmg from the bead of the talus back 
ward and downward to a point one-half inch be- 
low and antenoi to the up of the lateral malleolus. 
If the peroDea! tendons are to be Iran-planted to 
the front of the foot or to the \chilles tendon tic 
mas aiscxtendedaroufldtheiowerandpo tenor 
ciargm of the lateral malleolus and proxunallv up 
the kg along the course f the peroneal tendoos 
for a distance of about 6 inches. After ibe fit 
icierosseous taJoalcanetl hrament and pen ► 
teuza are remoxed f ota the sinus tarsi and the 


bonj surfaces bouadin|»t anescellent exposure 
of roe subtalar and calcaneocuboid loinls a ob- 


tained The apposiD surfaces of lie anltnor 
middle and posterior talocalcaneal joints sre 
excised in the h izontal plan The head w th 
a generous poriioa of the neck f the talus a 
removed and the corresponding aru ul^g « 
face on the caxicula bone is closed m the 
coronal or frontal plane The calcaneocuboid 
arliculation s hk wise excised m the sase 
plane The eiosioa of J mt surfaces and th 
neck of the talus allox s of the foot to be 
dislocated veil po t no 1} upon the 
forming t th requiremenis f 'wd stabiui) 
» 5>.ies«d b, BoU \algw r iruidf 
formiues of the foot can be corrected b> anTn 
the plane in h h th x-anoussubt^j Qisw 
e cased Twoorlhr emterrupt^plam No oral 
gut sutures are inserted to h Id the fiwt 

dislixaiion At this pome on tn s- 
^ots th lateral muscles to the front 0 bati. 
the foot as condiU ns indicate , 

Oolx four groups of muscles lU ^ 
n the foot at this time n an attempt to 
problem as simple as possible tv a u e 

W^en the tihiahs anteno J'i -mo 

n uscle m the foot the d / nnin i , 

va us If a ompanied fa) i bahs y 

catfmuscles qumovaru is tbeusuaipoiiiJ® 
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Fjg 4 Case 3 E S , No 211 The vitv, on the left 
shows the condition on admission The bilateral tahpea 
\algu3 IS apparent and that on the left side is compUcated 
by a contracture of the tendo achiUis which the patient 
compensates for by advancmg the foot sUghtly All the 
weight IS borne on the nght extremity because of the paraly- 
•^is of the left quadriceps femons The right view shows 
the condition on discharge The valgus deformities have 
been overcome permanently and both feet are in position 
for good weight bearing as the patient demonstrates 

feet stabihty is present although not shown m this \ lew A. 
permanent prevention of lateral deformity is assured and 
plantar flexion of 50 degrees with dorsiflexion of 90 degrees 
IS possible The transplanted tendon can be seen as a 
prominent ndge on the dorsum of the foot and ankle The 
result IS classified as good. 

Case 2 M , No 214, female, aged 8 years Antenor 
pohom> ehtis mvolvmg both lower extremities de\ eloped m 
1924 at the age of 2}4 years, and the patient w as a dmi tted 6 
months later to the out patient department of the hospital, 
^ here her parents w ere instructed m physiotherapy mclud- 
uig muscle trainmg A brace was apphed to the left leg, but 
at the time of adimssion to the hospital for operative treat- 
ment the brace had not been worn for about 2 years The 
nght leg showed good power m the calf muscles, a trace of 
pow er m the mv ertors and good pow er m the peroneals, and, 
as a result, a v ery unstable foot m marked valgus was pro- 
duced On August 17, 1929, a subtalar arthrodesis with 
^{^^^rence of the peroneal tendons from the outer side of 
^e foot to be mserted mto the medial cuneiform as pre- 
descnbed, was performed Figure 2 shows on the 
nght foot in marked valgus and, on the right, the 
w eight bearing Imes ob tamed by the operation Figure 
■^.^^o^trates clearly the plantar flexion to 45 degrees and 
tne dorsiflexion to 90 degrees which remained It is re 
gretted that photographs showing these positions before 
operation were not obtained 


Fig 5 Case 3 E S,No 21 1 The range of motion ob- 
tamed bj transplantation of the tendons of the peroneal 
muscles across the iront ot the nght loot is clearly shown 
This photograph was taken at an angle so that the true 
range of motion i* not shown A.ttention is called to the 
course of the transplanted tendon across the dorsum 01 the 
leg and foot as is shown m the lower \ lew 

The excellent stability, freedom irom lateral delormity, 
and useful range ot motion label this as a good result 
A varus deformity ol the left foot may be noted in Figure 
2 also but, as this was treated by a dinerent surgical proce- 
dure, no mention of it is made at this time 



Fig 6 Case 3 E S,No 211 The upper view show s the 
range 01 active plantarflexion while the lowe- view sho vs 
the dorsiflexion The contraction of the extensor tendons 
ot the toes aswists in the dorsiflexion of thi-. loot 
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preparation to ensure lack o( angulaUon is ob 
served before freeing the tendon as dtscnbed The 
method of fixing these tend ms into the lendo 
achilhs has been suggested by an ope ation de 
scribed by Ro>le for inserting the posterio ubul 
tendon into this structure in certain cases of clau' 
foot With a large e>ed ne die the pe oneus 
longus and brevis are laced back and forth through 
th tendo achilbs a d each other so as to lock the 
one into the other One or two chromic catgut 
sutures a e placed ui these nterlocked tendons 
and after placing a fe No oplaincatgut utures 
in the subcutaneous tissue the skin loc sio s are 
closed with an absorbable formalized catgut 
suture 

Attention must be called to a detail n the 
closure which is pro mg aluable mm e r cent 
ca es Incisions about the ankle in operat ons pet 
formed under tourniquet were found to be e y 
much macerated and to ha e nec oi c skin edges 
when the first dress ng as done 3 eek after 
operauon The probable cau e for th s the 
tension of the wound p oduced by the cedema and 
himonhage follow g el ase of the t umiquet 
vhen the wound was dosed tightly FoUowing 
observations made by others the results btained 
by closing the \ ounds with very few mtemipted 
sutures so that marked tension wouldn toccurin 
the wound have been V ry encouraging There is 
rather marked staimng of the plaste by the escap 


mgblood but the woundsa eusuall> healed he 
dressed n 3 \ eeks time 
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A fe veases a e to be reported bnefi> Good re 
suits am classified acco ding t tie rules laid do»ni 
by Steiadler of (a) stabibt^ on w ghl bearing 
(b) perma ent pre ent on of lit ral deformit e 
and (c) nore or less cti e funct on of the trans 
planted tendon m its ew hue of action 
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Fig 8 Case 5 IK, No 115 The degree of acti\e 
plantar- and dorsiflexion which is possible m the left ankle 
following subtalar arthrodesis and transplantation of the 
peroneal tendons to the front of the foot is shown The toe 
extensors are apparently assisting in the action of dorsi- 
flexion Stabihty and freedom from lateral deformity ha\ e 
also been ohtamed although no photographs ha\e been 
obtained to show this 

able to walk with difficulty, draggmg the left leg with the 
foot in marked valgus One year later she was fitted with a 
brace and advised to wait a few years before any further 
treatment was undertaken She was admitted to the 
hospital in May of 1930 for opeiativ e treatment Examina- 
tion on admission showed a marked x algus deforrmty of an 
unstable left foot There was also a mdd degree of con- 
tracture of the tendo achilhs The power m the calf 
muscles and peroneals was excellent whereas the anterior 
tibialis muscle was completely paralyzed On May 4, 1930, 
a three joint subtalar arthrodesis with transference of the 
peroneal muscles to the region of the middle cuneiform was 
done usmg the usual techmque 
The result ohtamed was very good as the stability was 
good, there was a permanent prevention of lateral de 
fonmties and the transplanted muscles allowed dorsiilexion 
to 90 degrees and plantarflesion to about 55 degrees 
Figure 8 shows the degree of actixe plantarflexion and 
dorsiflexion resultmg from the stabilization and trans- 
ference of peroneal tendons Unfortunately, photographs 
before operation ate not avadable 
Case 6 •k J,No 169 female, aged 8 years In 1927, 
antenor poliomyehtis developed at the age of 5 years, 
m\ olvmg the left low et extremity She had improv ed defi- 
nitely following her illness which lasted only about slx 
weeks until reachmg the present residual stage of paralysis 
VO expert treatment had been received 
Exammation upon admission to the hospital in 1930, 
3 years after the onset of the disease showed the patient 
able to walk but the left foot was \ ery unstable upon weight 
bearmg, assuming a position of equmo valgus The power 
lu the calf was ratedas “fair ” theperoneals ‘good,’ while 
the antenor and postenor tibiahs showed a mere “trace ” 
On June 14 1930 a tluee jomt subtalar arthrodesis vnth 
transference of peroneal tendons to the region of the middle 
cuneiform was done FoUowmg the operation perfect 
stabihty free from the occurrence of lateral deforrmty with 
dorsiflexion of 100 degrees and plantar flexion of 50 degrees 
wasobtamed The result is a good one (Fig 9) 

Twelve additional operations performed upon 10 
patients wiU not be reported as description would 



Fig 9 Case 6 k J , No 169 A photograph taken 
Irom the medial side of the leg and foot shows the degree 
of active plantarflexion and dorsiflexion m the upper and 
lower views respectively The ndge caused by the con- 
tracting transplanted tendon as it crosses the dorsum of 
the ankle and foot can be seen m the lower view The 
apparent prominence of the heel is m part due to the poste- 
rior displacement of the foot as recommended by Whitman, 
Hoke, and others, m their descnptions of stabilizing 
operations upon the feet 


be merely repetition Bnefly, m 1 1 of these opera- 
tions the stabihty and freedom from lateral de- 
formity was good The function of the trans- 
planted tendons was good in 10 One failure was 
obtamed but this was not a bad result because the 
arthrodesis gave good stability The tw elfth case 
was discharged and did not return 



Fig 10 This and the succeedmg v lew are offered as an 
example of the very satisfactory result obtamed by trans- 
plantation of tendons with subtalar arthrodesis In this 
figure the positions assumed by the foot m attemptmg 
dorsiflexion and plantarflexion are shown. The dropping 
of the heads of the metatarsals with cocking up of the toes 
on attemptmg dorsiflexion when the anterior tibial muscle 
IS paralyzed is demonstrated m the lower view Compare 
this wath the result obtamed foUowmg operation m the 
next figure 
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must be transplanted into the tendo achdiis or 
front of the foot as indicated 

6 Children should be at least 6 j^ears and 
preferably over 10 years of age before any bony 
operation is done 

7 A brief consideration of the rules govenung 
the transplantation of tendons is offered 

8 Subtalar arthrodesis is described briefly 

9 A change in the nomenclature of operative 
procedures to that taught at present in the 
medical schools is suggested 

10 Six cases are briefly reported 
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CONCLUSIONS 

Such a small scr es of cases as is here presented 
does not form an adequat background n Iselffor 
the formulation of an opinion as to the >alue of 
this operation Theexpe encesofothe snith tb s 
t>peofop ration and perso alobservato supon 
three joint arthrodes s perfo med alone or c m 
bmed with other p ocedures in the treatment of 
nstab 1 ty of the pa aly tic fo t make it p sible to 
testif> gard ng the alue of the ope ation 
described 

Thestabiht) on neght bea uig btamed b> the 
three joint subtalar arth odes does not dimt of 
ny argument The permanence of the c ecUon 
of lateral deformitj by a th odesi depends pon 
the lemo al of deforming fo ces h as the in 
\ertoror ertor muscles The amount of m ton 
obtained by utiliii g the act e late aJ muscles 
depends to a great e tent upon adhere ce to the 
rules outhned 

Arthrodesis of the subtalar jo nts sh uid > eld 
at least 90 per cent good results the pe centage 
■ ■ ’ ■ ■ of the ur 


geon The poo esults faJux are aim t ilh 
out ciception d e to e ors judgment r 
ope aliv t chnique 


sviaiiitr 

Final ope tivelrcatme tminfa uleparal 
jsis should not be unde take unt 1 the es dual 
stageatleast >eaf aft Ike set of the d scase 
ha been cached 

2 In untre ted cases defo mines should be 
corrected a d a period of c nse \ati\e treatme t 
b> ph^siothe ap> and m chan cal fiiat on 1 sti 
tut^ before a > op rati e treatment s nder 
taken 

3 Tran pJantat on of tend ns aitho gh at 
tracu e fr m theorel cal st ndpo t ha t 
p o\ d sat sfact ry itself 

4 As stability of the f et with f dom from 
painful lat ral deformit es s the most desirable 

d r suit a operatio dcs gned to f se jo nts 
th ough Juch the deformit es occu sh uld w 
pc formed , , 

5 Ay lateral muscles ha mg useful po er 



gniMS 


iMoer *r axf 


n^jtra! nrq 






M 


I a=c«o ot w( 
tebuijue muse 

Fig I I, Location of incision, a point selected m separating fibers m order 
to protect the nerves, 3, dissecUon of the external oblique, both nerxes and cord 
exposed, 4, cord lifted out of the inguinal canal OTth a gloxrf hnger, cremastenc 
bemg separated from its attachment to the internal obhque Herma sac protruding 
through Hesselbach's triangle 


The treatment of tvpe two offers little dif- 
ficulty !Most cases are detected in childhood, and 
are cured if the sac is removed properlv and the 
cord IS allow ed to fall back into 1 ts onginal posi tion 
Taylor,^ in a review of the Hopkins Hospital 
records, showed failure to cure in oxer 18 8 per 
cent of patients operated upon m this, the direct 
inguinal group Before Taylor’s report was 
published, my own failures in direct herma 
operations by the Bassim method, occasionally 
reinforcing with the rectus sheath, conxmeed 
Me that It was not altogether my fault As a 
result of dissatisfaction, I exolxed a method, the 

iTajIor X S Xrch Surg iglo i 3S -,00 


pnnciples ot which, so far as I know, hitherto 
haxe not been utihzed 

Before I describe the operation it would seem 
worth while to mention the need of prexention 
m connection with herma It is becormng m- 
creasmgly difficult, as the result ot laws ot com- 
pensation m xanous states, lor men below par 
physicallx to secure employment. In some of 
the states exen though a herma dexelops while 
the patient is in the discharge of dutx, unless 
there is a defimte history of accident, it becomes 
a piersonal responsibility 

Group one offers the greatest number of 
problems in this respect. Along with other pre- 
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OPERATION FOR DIRECT INGUINAL HERNIU 

LLLIOrr H HUTCTHNS MD F ICS B TIU HE ulk 


T he problems presented by abnormal 
protru ion of a viscus through a norma) or 
abnormal opening have not occupied as 
much space in modem literature as existing lacts 
seem to v arrant 

Traumatic surgery if not the miBt active 
department of general surgery at present cer 
ta nly approaches that distinction The spint of 
the age is not onlj responsible f r more accidents 
but for more serious accidents \Vhi e the type of 
he nia v hich 1 vv sh to discuss in this paper Dia> 
be influenced by predi posing factors and is not 
entirel} the result of a sudden violent tearing it 
must be admitted that in all probabil t> repeated 
traumata pla> a part in dislocating the anous 



structures producing an abnormal opening and 
abnormal protrusion 

The two D-pes of inguinal he nia p onde the 
greatest number of hernia problems. The mulu 
luicitj (A methods of treatment seems to be a 
confes.ion of failure and offers for argument ne 
or two premises Either the ensung patholog cal 
change has not been apprec ated or fault) p m 
ciples have been utilized in correctin the de 
fonnit> Confu ion m the treatment f the t 0 
tv-pcsis the result 

In the hope of clanfjrng these p oblems and 
for the purpose of formulating 3 method i cure 
e.pecaliy for direct inguinal hernia 3 gen ral 
stud) of those afB cted v ith inguinal hernia as 
made 

Bned) these patients nuv be placed m l«o 
groups T>-pe one represents the gr up th 
V hich this paper is ch efly concerned The 
p ohle V as made by rat using the subject observed 
b> the artist before the epe ation The act m 
pan>inQ drav in $ verc made from the same 
subject dur og the operat on In thi group 
as a rule with eaceptioas the man 1 sboaoe 
orlightb unette thebod) is more or less hairless 
the non resistant Ij^pe the sL n sort of nanp 
the head and neck seem to be supported too far 
fonvard the chest s flat the back is humwd 
m the thoracic eg on the epigastrium s flat 
ih hjpoga mum is relatively pr mine t m 
lead of the curv ature be ng n the Joft r back to 
compensate for the thoracic deformit) t s flat 
the musculature is obv^ousl) 1 eak e pec ll> m 
(helo crabdomenv here marked b Igingmajue 
seen over the ingunal regons e^pccal!) whe 
patient cou h or when he lies on h s back a e 
elevates his head f om th pillow the pallet is 
t)picaJ)> VTScer ptotic the th gh are flevM 
the bod) and the knees a e fle ed the distan e 
beU een the ischii and the tip of the cocejx 
aranecabl) 1 ngthened the gluteal 
sSSfof g » a ugh. o»pact arra gm j 
about the anu permit a loose e s 
noticed v hen the ph ncler s esamired thg ^ 
Fr m a careful exami aU n of Ij-pe 0 e ^ 
e V apparent that when he ma w 

deaLngvitha eak link n a weak chain 

Tviw tw repr sents just the opp s te of type 
on 0 this t)-pe be the ncum f herm it ^ 
p obably be because there s a we k 1 uk. 

St ong 03 n 
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arranged that the f the -ei^unar line, 2, the cord being gracefulK 

being freed more completely, sutured to the internal 

curved toward the midhne, the j^e ^ and 4 , the lower flap of 

obhque, foUowmg upper flap with an extra suture overlappmg 

external obhque bemg dxa^ under * PP flap^pv erlapping lower flap, 6 , the final 
the antenor segment of o^catgut SLing the deep fascia, silk- 

suture m the external ring apphed, 7, ixo o i.aii,u 

worm gut closing the slan 


ment on one side and the external surface of the 
internal obhque to the linea semilunaris on the 
other The cord is then dissected up rvim the 
gloved finger (Fig i, 4 ), begtnhing at the ex- 
ternal nng and gently lifting it out of the canal, 
hberating fibrous bands, and carefully yarding 
against damage to the blood vessels The cr^ 
mastenc muscle is then freed from its origin, to 
the extent necessarj’’ to gain sufiBcient mobility 
and length to permit the cord to function m the 
new field to which it will be transplanted If the 


cord is unduly massive, as a result of propen- 
toneal fat or ddated veins, or as was found in a 
recent case, an old, quiescent, mdirect sac, it is 
reduced m size b> appropnate removal of the 
offendmg tissues The sac, which at this stage 
can easilj be seen protrudmg through Hessel- 
bach’s tnangle, is then opened (Fig 2, i) In 
this tvpe of herma, the sac is almost sausage 
shaped presen tmg transverselv mstead of end 
fimt. For this reason, it is unwise to attempt to 
transfix, amputate, and transplant the stump, as 
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entai%e measures t would seem ise that 
those potentially afflicted w th hernia of the 
d rect t>pe should be fitted t the j bs and not 
be subjected t the ph>sical volence that s 
often esults in the fo mation of hernia Th s 
c uld eas ly be done b^ examinat on before em 
plo>ment and group ne sel cted f I ght \ o k. 
and group t for hea er job 
OPERATION 

Incision IS m de th ugh the skm s far o e 
toward the median line as subsequent d ssc tio 


of anatom cal struct res permit (Fig i i) It is 
near the o ter b rdc f the she ih f the rectus 
abdonunus m cle The external bl q e s 
th n cl ared of 1 osc tissue ca e be g used to 
gardth ihoinguinala d if o-h>pogasinc nes 
T acc mpl sh this the fbers of tie e lemal 
obi que (Fig i a) are epa ated at the calencd 
pont Inch begins abo the usual local o of the 
nerces The cord is the exposed bj ge tie 
di Clio with theglo ed finger (I g i j) the 
t flaps of e tc nal bl que poneu os s a e 
di ected back thus posing Poupart s I 
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, 1 1,1 „ closed with a roll of mu=cle bundles so 

of thlsutur^ pracUcally covered, the external obhque 
arranged Aat the ^ ^ =et^unar line, a, the cord being gracefully 

being freed more completeb , ei^ (.-ei^tenc hbers being sutured to the mtemal 
‘mi™ th“ dmectio^ 1 --. 4, the lo.er flap of 

ss d «.d.. 

norm gut closing the skin 


nient on one side and the external surface of Ae 
internal oblique to the linea semilunans on me 
other The cord is then dissected up nim me 
gloved finger (Fig i, -/), beginning at the e^ 
ternal nng and gently lifting it out of me canal, 
liberating fibrous bands, and carefully yarding 
against damage to the blood xessels The cr^ 
mastenc muscle is then freed from its origin, to 
the extent necessary to gain suffiaent mobility 
and lengm to permit the cord to function in the 
new field to which it wiU be transplanted If me 


cord IS unduly massive, as a result of propen- 
toneal fat or dilated veins, or as was found in a 
recent case, an old, quiescent, indirect sac, it is 
reduced in size by appropnate removal of the 
offending Ussues The sac, which at this stage 
can easily be seen protrudmg through Hessel- 
bach’s tnangle, is then opened (Fig 2, r) In 
this type of henna, the sac is almost sausage 
shaped presen tmg transversely instead of end 
first. For this reason, it is unwise to attempt to 
transfix, amputate, and transplant the stump, as 
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su^ested bj Kocher m an indirect hernia On 
the left side the sigmoid and on the nght side 
the cajeum and even the unnar> bladder maj 
be injured therefore the sac is opened sutured 
and divided in full view (Fig i ) The stump is 
closed and dropped back (Fig 2 i) The internal 
obhque and transversali fascia are then snlured 
to the base of Poupart s ligament (Fig 2 4} as 
far back lov ard the abd men as possible (Fig 
2 s) an attempt being made to make this part m 
the abdominal v all lein in ard instead of out 
vard The ro of knots of chromic catgut 1 so 
placed that the muscle bundles of the inte nal 
oblique practically hide them (Fig 2 and 
prevent their contact with the neit layer the 
aponeurosis 0! e ternal oblique It ml] al o be 
noted that the sutures are so placed that they 
do not strangulate the muscle bundles (Fig j /) 
The cremaster muscle is then sutur^ lo a 
manner that uill cause the cord to be spread out 
in a fan like arrangement (Fig 5 a)fromthepoint 


at which It emerges through the latemal n g 
curved across and fastened to the outer siir(j« 
of the internal oblique until it reaches the semi 
lunar line thence along that line to the eileriul 
nng The cremaster n its new position ot onl) 
flattens the cord and produces a vaJ e-Jike 5I t of 
the ntemalnng but also removes the wealemn 
nfluence of the C rd from the toguinal canal 
thus permitting the intcmal and erte nal obi que 
to act as adjuvants to each oth r and n addiuoa 
suspending the testicle thus d m msh og the 
chances f venous embarrassment Theeiternal 
oblique (F g t d) is then sutured in a nay that 
permits an overlapping of the anten r (Fig j 
and V eak segment of uie external ring (Fig 3 5 
and d) ho V the hnal a rangement of the external 
nng After the subcutaneous fa^ia 5 dosed itJi 
fine ca^ut the skin is closed nth loterr pted 
s Ik V oral gut (Fig 1 ) 

If there has been a recurrence folio i g th s 
meth d 1 do not know of it. 
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THE PROBLEM OF THE 
STIFF JOINT 

K N 0 \VLEDGE can be acquired by 
many but wisdom is more elusive and 
its acqmsition is brmted to a few 
Occasionally, from a wealth not only of sound 
knowledge, but also of large and varied expe- 
rience, some one pours forth in his teaching 
wisdom that is so fundamental and simple 
that all who hear must heed Sir Robert Jones, 
inhisWilhamMitchellBanks Lecture* in Liver- 
pool, 1931, demonstrated such wisdom 
|The lecture covers a large subject in a com- 
prehensive manner, takes up in orderly fashion 
and deals squarely with such problems as 
joint adhesions, the question of rest or move- 
ment, the prevention of sti&ness, stiffness fol- 
lowing fractures in and about jomts, treat- 
ment of stiffness due to arthritis, prolonged 
immobdization of a fractured limb, active 
and passive movements, myositis ossifacans 
traumatica and ischiemic palsy Sir Robert 
gives his own technique of forcible manipula- 
tion for treatment of the various joints such 
as those of the knee, shoulder, and elbow, and 

' The problem of the stia joint. Bnt M J 193* Dwccraber 3 


his treatment ot acute suppurative sjmovitis 
rheumatoid disorders, and fixed ankylosis 
Such a group ot conditions is not considered 
in textbooks, so the article is invaluable The 
subject matter is most clearly presented in 
Sir Robert’s inimitable style 
JSir Robert called attention to the tact that 
m England the ‘ irregulars,” the ‘ bone 
setters,” are too often attemptmg to relieve 
conditions that should be cared for by mem- 
bers of the medical profession It is futile, he 
said, for the medical profession to cite the 
numerous failures and the mjured jomts tor 
which bone setters may have been responsible 
It IS far better to inquire into their successes 
and the cause ot them concerning the care of 
stiff jomts ‘ The ordinary textbook,” he 
declared, ‘Tf it deals mth the question at all, 
does so in an indefimte nay, and invariably 
leaves us without practical guidance, as a 
sequel to this we have unqualified practitioners 
all over the country who render stiff jomts 
mobile with a success sometimes very dis- 
concerting ” 

The lecturer emphasized that a stiff joint is 
•Generally due to the presence of adhesions, 
within or around the jomt, often adhesions are 
present in both places An adhesion is at 
first merely a pathologic band, restnctmg 
movement between adjacent tissues, it arises 
from a serous or hiemorrhagic exudate, either 
infla mma tory or traumatic This band be- 
comes fibrous, loses vascularity and elasticity, 
and becomes in reality a cicatmx An in- 
flamed jomt kept at rest too long after in- 
flammation has subsided perimts ot the lor- 
mation ot unnecessary cicatncial bands A 
joint stiffened by simple adhesions, whether 
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mtra articular or extra articular should be 
njo\ed whereas a joint stiffened by arthnbs 
should be kept at rest until pain and 
mation have subsided To quote again \ 
joint whose movement is limited in all direc 
tions IS or has been subject to arthntis while 
a joint which is limited m certain directions 
only movements being normal in others is 
not arthritic 

In dealing with differential diagnosis Sir 
Robert stated Definite localized pain is 
expenenced when adhesions are put on strain 
and the tenderness can generally be localized 
on pressure It is more diffuse marlbniis \n 
adhesion is most painful when a joint is 
moved and less so when the joint surfaces are 
pre sed together In arthntis pam is more 
pronounced when pressure is hrou^t lo bear 
on the bone surfaces The temperature of the 
arthntic joint is usually increased over the 
whole articulation while adhesions mavpro 
duce localized surface temperature but gen 
erally there » none In arthntis the stiffness 
is progressive m adhesions it is stadonaiy or 
retro re&sive 

In speaking of tuberculosis of joints of (he 
adult Sir Robert emphasized the senou ness 
of the problem and although after prolonged 
conservative measures with constant danger 
of dissemination quiescence ma> be obtained 
in realit> ank>losis i required For this rea 
son as soon as an accurate diagnosis is made 
of tuberculosis of (he ankle knee or hip he 
advises except for children an operation 
which nil result in ankjlosis 

The article should be read by all surgeons 
having anything to do nth surgery of the 
extremities It is of particular interest to the 
orthopedic surgeon for m it he will lind 
crjstallized into definite observation his 
expenences The larger his experiences the 
more enthusiastic will be his recepUon of such 
a lecture JSIelvin S Hendersov 


THE RECOGNrTIO^^ AND TREAT- 
MENT OF SURGICAL SHOCK 

T he work of Blaloca. and his associates 
and of Parsons and Phemister has swv ed 
to stress the significance of Wood loss 
m the production of shock Thejhaveade 
quately shown that a satisfactoi) explanation 
for the depressed arterial pressure accompany 
ing traumatic shock is to be found in the 
amount of blood lost into the injured tissues 
The fall in blood pressure attcndin die te 
lease of a tourniquet upon a dama ed eitrera 
ity IS due not to the absorption of a histamm 
like substance from the injured tissues but to 
bleedin<y through the leaky vc sels of the in 
jured extremity 

The sj mptom of shock are those of Jiarmor 
rhage A burned pulse and a depressed arte 
rial blood pressure are the most significant 
signs Rarel) shock obtains when the pulse 
rate is normal The blood pressure is the most 
reliable guide m determining whether shock 
IS present A patient wnlh a sjstolic blood 
pressure of ico or less after severe injuf> is 
m potential shock When the pressure is 90 
or less the patient is m actual shock and ener 
gedc treatment should be instituted At the 
cntical level of blood pressure ,0 millimeters 
mercury an inadequate blood flow is afforded 
the vital centers which if continued for a few 
hours will terminate fatally de pile energetic 


eleventh hour expedient 

Aa array of widely diffenn conditionsbel 
ter described as instances of syncope collapse 
or prostration are not infrequently erroncoudy 
labelled shock In the dramatic catastrophe 
consequent upon perforation 0/ a duodenal 

ulcer this confusion IS well illustrated Severe 

prostration is uniformly present shock alm^ 
never The pulse may be sli htlv quickened 
but the blood pressure is normal 

The rationale of treatment m shock mnsuts 
of measures that replenish the depleted h 00 
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volume Adequate haemostasis should be se- 
cured as quickly as possible In operations ot 
election, careful deliberate haemostasis is the 
best prophylaxis against shock Rehet of pam, 
the application of external heat, and the tree 
oral administration of warm fluids are sympto- 
matic aids of great value In the transporta- 
tion of the injured, good immobilization of 
tractured bones is important m order to avoid 
or not to aggravate existing shock !Mild cases 
of shock respond favorably to mtravenous ad- 
ministration of saline and the subcutaneous 
injection of ephedrm There is no vasomotor 
exhaustion in traumatic shock, the value ot 
xasospastic agents is liimted to the treatment 
of mild shock and m determining whether 
other measures are necessary In the tall of 
blood pressure accompanying spmal amesthe- 
sia and that occurring after sudden removal 
of large quantities of fluid trom the body cavi- 
ties, the administration of vasospastic agents 
IS urgently indicated, for in these conditions 
there is an actual lowermg of the tone of the 
vessels In these conditions too, the Trende- 
lenburg posture has its greatest value In 
traumatic shock, elevation of the foot of the 
bed and the Trendelenburg posture are of 
little value because httle blood is mobilized 
from the constricted peripheral vessels by this 
maneuver and the blood is not m the venous 
reservoirs 

Glucose solutions are of no greater value 
than sahne in the treatment of shock There 
IS no deficiency in the blood sugar and glucose 
in solution is a crystalloid and diffuses through 
serm-permeable membranes Only a colloidal 
solution havmg the same osmotic pressure as 
blood wfll remam in the vessels A 6 per cent 
aqueous solution of acacia which is now gen- 
erally available exhibits this feature and is far 
supenor to saline 

Even though patients m shock suffer more 
from depletion of the blood volume than from 


want of oxygen earners, the most effectual 
means ot restonng a dirmnished blood volume 
IS transfusion ot blood In sex ere shock, 
preparation tor transfusion should be made 
immediately, the temporarj'- tortit>nng mtra- 
xenous infusions of sahne and acacia being 
given meanwhde In the treatment ot sex ere 
shock adequate replacement of the dnmnished 
blood X olume is the sigmficant factor A single 
transfusion ot Soo cubic centimeters of blood 
may be ineffective, when the blood loss has 
been great, sexmral transfusions are m order 
In shock, transfusion ot unmodified blood b} 
the Kimpton-Browm tube method has the ad- 
vantage that a large transfusion can be given 
quickly XVI th httle coohng and xvith practically 
no trauma to the blood and consequently wnth- 
out reaction At the Umxersity Hospital, 
oxer a seven year penod, the blood grouping 
ot convalescent cases that could well give 
blood (hernia, fracture cases, etc) has been 
routmely determmed after operation and sat- 
isfactory’- donors are always available In 
those mstances m xvhich urgent necessity does 
not perrmt cross matching, group IV donors 
have been used xxnth complete satisfaction 
Many lix es haxm been sax’ed by this measure 
ot preparedness Owex H Wvngexsteev 

SIR HENRY ^^^ELLCO:vIE HONORED 

AT a recent meetmg ot the Council of 
the Roy al College of Surgeons of Eng- 
land, The Right Hon Lord Daxxson 
of Penn, physician to His Majesty the Ring, 
and president of the Roy al College of Phy si- 
cians of London, and Sir Henry Wellcome, 
founder of The Wellcome Research Institu- 
tion, were elected honorary' fellows ot the 
Royal College of Surgeons 

The bestoxxal of this signal honor upon Sir 
Henry Wellcome is a special one Aside irom 
members ot the Royal Family, he is the second 
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person not holding a medical degree upon 
>\hom this rare distinction has been conferred 
The first and only other recipient nas Field 
Marshal Lord Roberts of Randahar 
Sir Henrj Wellcome is of \niencan birth 
and known for his world wide scientific work 
exten ive researches in connection with trop 


ical disease-; He founded the Welkone 
Tropical Research Laboratories at Khartovni 
on the Upper Rile regions of the Sudan 
Afnca He is also director of the Gorga 
Jlfemonal Institute Wahm^ton D C ard 
its Tropical Research Laboratories at Pan 
ama 





MASTER SURGEONS OF AMERICA 


FEANK E^IORY BUNTS 

O N November 26, 1928, Dr Frank Emory Bunts, a master surgeon, died 
suddenly from heart disease His death brought a deep sense of loss not 
only to his many friends and associates among the physicians of Cle\ e- 
land, but also to physicians, friends, and former patients throughout the world, 
who have at some time come under the mfluence of his Lmdl> and gemal spirit 
Dr Bunts was bom m Youngstown, Ohio, m i86r, and received his education 
in the pubhc schools He then entered the Umted States Naval Academy at 
Annapohs, from which he was graduated with high rank m the class of 1881 
All through his life and m all his relations he always bore the stamp of the navy 
After Dr Bunts had served for tv 0 years with the Asiatic fleet, the opportunity 
was given the younger naval ofiicers to resign, because the nav}’^ was overstaffed, 
and the young man decided to study medicme After his graduation from the 
Medical School of Western Reserve Um^ ersity in 1886, he became house officer 
at St Vmcent’s Charity Hospital, with which mstitution he was associated m 
various capacities for the rest of his life — 42 years 
Twice Dr Bunts interrupted his practice to study m foreign chmcs In the 
Spamsh- American War, he served as surgeon to the First Regiment of Ohio 
Cavalry He always retamed his mterest m mihtary affairs and after the war, 
m the midst of a busy practice, he became captam of Troop A of the National 
Guard of the State of Ohio and sen ed m this capacity for three years At the 
time of the World War he agam accepted a commission as Major, later becommg 
Lieutenant-Colonel, commandmg General Hospital No 9 at Rouen, France 
(Base Hospital No 4, U S Army) 

Dr Bunts was the first president of the Cleveland Academy of IMedicme and 
also served as president of the Cleveland Medical Library Association m 1927 
He w as a member of the American Surgical Association, the Ohio State Medical 
Society, the American Medical Association, the American College ot Surgeons, 
the American Association for the Prevention of Cancer, the Societe Internationale 
de Chimrgie, and the Societe Franyaise pour I’Avancement de Science 
From 1886 to 1893, Dr Bunts lectured on surgery at Wooster iMedical College, 
and from 1893 until the tune of his death he was professor of pnnciples of surgery 
and chmcal surgerj^ at the Western Reserve Umversity School of :Medicme He 
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^as visiting surgeon at vanous times to St Alexis Hospital St AnnesJIateraity 
Hospital Mt Sinai and tiieaevdand City Hospital consulting surgeon to the 
Lutheran Women s and M&leimty ILispitals He -was one of the founders ol 
the ae\eknd Climc Foundation andnas chief of staff at St, Vincent s Chantj 
Hospital from 1915 until his death 

It\iS88 Dr Bunts roamed Miss Harnett E Ta>lof They had two children— 
Dr Alexander Ta>lor Bunts and Clara Louise Bunts wife of Edward C Daoust 

It IS difEcult properlj to evaluate this man He possessed so many charac 
tenstics which make lor greatness combined Tvith a relinng unassuming per 
sonaUty Perhaps one may safely state that the keynote of his character was his 
loyalty and constancy His patients his fnends the institutions he served all 
attest this fine quality 

Among Dr Bunts salient diaractenstics was his deep interest la civic and 
national affairs He was a tnmnber of the Chamber of Commerce and ser, ed for 
jearson its Committee on Military \ffaiK He was a director of the Cleveland 
Trust Company He was interested ui and furthered movetoenU for avac 
improvement and was a frequent lecturer on patriotic subjects He was a man 
of broad culture and wade reading His numerous medical articles and the small 
volume of stones which he published some jears ago have a characteristic 
individual charm He wa,s an enthusiastic fisherman and the month spent at 
Rose Pomt each year provided many anecdotes which were a constant delight 
to his fnends 

Atv emphatic word should be added about his influence as a teacher upon the 
students wi tb w horn he came m contact m the medical school and in the w ards of 
the hospital Patience and understanding with insistence upon accuracy in 
diagnosis and refined surgical tedaaqae in operating were outstanding charac 
tenstics of Dr Bunts the teacher 

There are certain individuals who possess the rare quahtj of binding to ether 
those with whom they are associated due to high lutelhgwicfc industry uncom 
promising justice fidelity patience a deep understanding of human frailties 
and unfailing fnendliness Such a man was Dr Bunts Geokgb W Ckile 


THE SURGEON’S LIBRARY 


REVIEWS OF NEW BOOKS 


AN excellent atlas* and text on the roentgenology 
/A of the urinary tract, bringing the reader 
abreast of progress m this field of roentgen- 
diagnostics, IS that of Joseph and Perlmann After 
the usual chapter on X-ray technique and apparatus, 
the authors proceed to a detailed description of the 
normal unnary tract, as seen in the roentgen films, 
with full reference to the influence ot respiration, per- 
istalsis in the ureters and renal pelves, and the empty - 
mg of the bladder Stress is laid upon the advantage 
of small ureteral catheters over large ones Unnary 
tract pathology is then considered at satisfactory 
length Intravenous urography is descnbed and dis- 
cussed and the relative value of retrograde over m- 
travenous pyelography carefully considered Nu- 
merous instances are cited in which the intravenous 
method seems supenor 

The illustrations constitute a splendid reference 
atlas, which, because of the explanatory notes m 
four languages (German, Enghsh, French, and 
Spamsh), should appeal to a very large number of 
radiologists and urologists throughout the world 
With rare exceptions the cases were verified at oper- 
ation The section on the bladder is exceptionally 
interesting Jvhes T Case 

A DELIGHTFUL story of a Kentucky physiaan 
of the 70’s and 8o’s - The author writes of his 
fatter — sympathetically, yet without an obvious 
emogistic tinge that would have destroyed the charm 
of the picture Nevertheless, the reader senses the 
joy with which the son describes his father’s admi- 
rable traits of character and his great success in 
practice One reaches the last page with regret, he 
has been earned through a simple, smeere narrative 
ttat might have been prolonged with profit to at 
least double its length 

Robert B Pusey hved wnth the ideals of his pro- 
lusion ever m the foreground, he served well The 
mils and the valleys, the woods and streams were to 
mm an unendmg source of dehght, mbmatelj mter- 
iroven with the tasks of the day 

In addition to its biographical features, the narra- 
uve IS of value as it presents a clear picture of medi- 

hv AUT DEU Gebiete dee Roe'ttcenstzahlen Edited 

nivu — D ie Hainoegas-e ur Roen-tces-bud 

Lann- Joseph and Dr S Perlmann Eerhin -d rev ed. 

,Pf 5 , Thieme igsi 

field *?*”*'“ ’■^'■-DSns. By Wniiam Allen Pusey Spring 

“tid. nimo,,, Charles C Thomas, 1932 


cal education and medical practice ot the penod 
Numerous quotations from letters add a distinctly 
“source” character Altogether it is a charmingly 
wntten narrative of a worthy man 

The publisher is to be congratulated upon an at 
tractive format ipvrsG S Cutter 


T he popularity of Dr MePheeters’ book on van 
cose veins* is attested to by the pubhcation of a 
third edition withm 2 y ears It is a most compre- 
hensive survey of the entire subject of v ancose v eins 
of the lower extremity with special reference to the 
mjection method 01 treatment 

The author reports some excellent experimental 
work done on the venous flow in vancose \ eins By 
means of hpiodol injections mto the vancosities and 
observation under the fluoroscope he shows that the 
blood current in large vancoaities of the great saphe- 
nous \ em of the thigh is stagnant or flows downward 
away from the saphenofemoral opening, the blood 
eventually emptying into the deep system of veins 
through the commumcating branches From this 
experiment and from clinical expenence Dr ilc- 
Pheeters behev es that the rare mcidence ot pulmo- 
nary embolus following the mjection treatment, but 
four cases reported m the hterature, is due to the 
fact that an embolus formed m a peripheral van- 
cosity will be arrested by the communicating 
branches which are smaller than the superfiaal 
vancose v eins 

The advantages and disadvantages of the vanous 
sclerosmg solutions are discussed at length The 
solution used most frequently by the author is a 
combmation of sodium chlonde, mvert sugar, and 
cane sugar with pheny Icarbmol As he attempts to 
thrombose all veins at one sitting with multiple m- 
jections large doses 01 this non-toxic solution may 
be given He beheves that qmnme and urethane 
should be used for obliterating the occasional v ems 
that are left, this solution bemg too toxic for large 
doses This solution of quinme, howev er, has been 
used extensively and satisiactonly by other men 
who do not follow Dr MePheeters’ technique of 
multiple mjections at one sittmg and who believe 
that the patients are more comfortable if smgle m- 
jections of this solution are giv en o\ er a penod of 


- VAJaiAJai. TO J.SIXCT’OS 

Teea^usn-t By H. O MePhseters, 'NLD,, Fu\-CS. 3d ed. Pk 2 x 
delphia F A. Davis 1931 
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Umc B th solutions vill form sloughs i! the tech 
niguc 3 careless 

Th author menu ns the safet> f u mg the s gar 
solut ns dur ng p gnancy n ca es in vh h the 
qmniae soluUo m ght induce bo tioa He men 
U s but does n temph siz theadv tagesofso* 
dium morthu te ivith 5 per cent b nzyl alcoh 1 
which soiuU nisnon tone formic 1 ugh aadyeC 
IS e tremely ffiae t n the hands of the e ewer 

The lUust ations in th s book a e good d the e 
s a most e tens ve b bUog phy of the enure sab 
ject Fo anymaninjccUngva cose \ e ns this w L 
will be an e cellent handb It C W 


'^HE book nthep thology fthegenit nnary 
-1 gans by Dr He tzte p e ents th subj t 
fr m the \ ewpo nt f the gen al su g on fr ed as 
much as possible f om th compl catio s t the 
speaabst W h t these compbeat ons may be is 
not stated 

Tb maten Ipres tedisquitecompl tea dboth 
phot graph and photom crographs a e unusually 
ell pr d ced Thestjle fdesc ptonm keste d 
log easy &d th pe $0 I op m ns a d md d al 
e per n s of the author e dea ly tated n n 
interest ng nd at t mes am sing mann 
Th subj t m tter is by no m ans houted t the 
path loey of the unna y org n but dudes und r 
the beading of patboge esia Uologypopss d 
t eatment a these bjects app al t the a tbo 
The are many s eep g st t ments n the t eat e 
t which bserv rsof gual r great re pene ceis 
th wokmghttk e cepUon 
How e the b ok 1$ hlied nth m e ob rv I ons 
on many impo tanc e nd t ns nd might b re d 
with p &t by one ho would ac ept with $ me 
te efv tio the c nd 0 s of n apparently e 
p nenced urg on who h c mpd d bs ob a 
tio b n stl> and f d f om the c mpl cati s 
of th pecaUst Vince j OC 


'^HE wealth f di gnost c ntg nological fo 
^ mat n Be d in the Sch nz Baensch FnedI 
L I b h am mg C mphme tary m k e 
V ry mu h n 0 d r BeauUfully lU trat d w th 
p o/us n f w 11 prod ced roe tge gr m th 
adeq ate expla tory capU a d nume ou La 
drawmgs tbs w k mm nds its If at on to 
e ry G m n admg ph>s cian wh attempts to 
employ the \ jsnh dignUc ok Ay 
ov rs ghts p es t n these olumes e mplelely 
submerged 1 th tt a u fe t es f ih s sto c 
house of kn wiedge It should fi d U » y t the 
d k of every r entge logi t wh des es t k p 
up w th the ad c of m dera X ay diag t cs 

Volume 1 CO ce s th sk let n vol me co d s 
the espiralory dg st e a d g mt nnary sys- 
t ms J UES T Case 


Hnnui U oour 
P TS LO THl G NnO-U»WAJ! 
u D FhiUdclpluA J B U pu>co 
iMst a I* R iKT tJiouc 
Hienich, Md E. FrudL dti. vo 
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A hlOST elaborate monograph n th use of 
* electrosmgeiy h $ bee written by Kevsse 
published m Germany K jsse has dnd d 
the use of diathermy curre t for surgical purposes 
t dect tomy o th of c tt g cunents 
coagulotomy or cuttmg current with some coapila 
by wh ch he de cr b a Uss e eff ct j 
that tr d ced mto our nome dature s des cca 
t by Clark electroco gulaU carbooizatio 
a d fulgurat n 

He first desaibes the two apparatuses with 
which he penme t d one of wh ch 1$ manufac 
tur d by the Samtas C mp y and the th r 0 e 
by the S mens Compa y Both f these m dunes 
are much mo e pensive th the Am can high 
fr q ncy pparatus used m su g > b t th lec 
t cal cu nt used m th pe 1 0 s tth tbes 
roach s ca b desci bed quite ately 
el etneal te ms Both the park gap cur ent a d 
th cut e t ohtam d by the d otr ha e been m 
vesig ted. H ad the e flhe dio knife or 
cut eat d ced by the use of the diott only f r 
c tu g p rpo s n b s op n the diet 
larg eno gbto due coagulati gcu e t uldhe 
t 0 e p ive for omm lal p odu tio He lay 

some ties ponthe ele gth fth cutting 
rent A wa e length of 300 met s 1$ the «r ge 
alue in h cutt ng cur nt He hnds the radio 
Lnif current to be u damped a d r gards the 
u damped cur t tbebesttyp fo e tt g H 
find thtmall pakgpm chm the a r sis 
t ce damps the cut e t a d lb t se e al typu f 
wa e s pe mposed \V th tb a mach he u 
able to e at ly a r ge f th e l ngth 

of the va ua empp g ur e is p du d this 

f r tt g p p es av ag a bo t joo m te a 

n believes th t 1 1$ f as Ue to prod ce a machine 
with an osohat on high s mdh a p r ec 0 
a d think s ch cur at could be us d t raise the 
bodyt mperat re without! j y t th skin. Itu 
n t ble th t se e Is h machi s are being d 
fo e perime tal purpos m kme ca at th p e t 
lim _ , ,i 

Afte a discuss a of the Uss * “ 

V rwus cun nt h gi s s » f ^ -P ^ 

t V r suit which he wa able t d sect la g 

s pc fi al mal gn naes and imm diatcly 0 soon 

Ih e ft r clg the g p with skm fi p M ay 1 
th ewe caseii whicbthemost t pdope t 
wouldhcsiUtet pproach ith the ordi^y scalpel 
method of nci n. Thes iJliBtr t nsd J 

th fcasbility / widespread diss 1 0 vnthcult g 

oirre Is 1 mg a w u d which a. be e eo 
with graft w tho t the deUy f w 
ot c Uss &I0 ghs aw y as t does after eJectr 

"ns T a of the m st n tabl co t b u ns t 
the th ry a d pracuc £ ele t 0 a g ry th t 
** wr « ° S Coin, s 
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again Dr Graves has favored the profession 
^ with a timely contribution from his dehghtful 
pen FemaL Sex Hormonology^ is a review of the 
subject from its inapiency Covermg only one 
hundred pages, it presents concisely the 1931 status 
of female set hormones in a clear, readable, and 
mterestmg manner Although this review is pri- 
marily intended for students and classroom teaching. 
It has real value for the profession at large, many of 
us “do not have ready access to a hterature 
which is scattered in technical and foreign journals ” 
This book IS introduced by a short chapter on the 
early history of female sev hormonology This is 
followed by a discussion of sexual cycles in animals, 
sex cy cles m the ovary, and sex cy cles m the human 
uterus Then Dr Graves proceeds with the story 
of the search for hormones of the ovary, the dis- 
covery of the hypophvsis as an agent in the sexual 
and reproductive cy cles, and the problems mvolved 
in the separation of the various pitmtary hormones 
Three enlightemng chapters are devoted to new 
theories of menstruation, parturition and lactation 
He IS fair and honest in the chapter on organotherapy, 
although it will undoubtedly prove disappointing to 
those men who are looking for a panacea m the 
treatment of endocrine disorders in women 

\ glossary and an excellent bibhography conclude 
the book This glossary gives one, at a glance, ready 
access to the new terms and ideas which recent 
investigations have introduced m the field of endo- 
crmology as applied to women The bibhography 
has been carefully selected and will serve as an 
invaluable addition to those who are interested m 
delvmg deeper into the original studies and experi- 
ments which the author has so brilhantly compiled 
With further discoveries in endocrmology , new 
work in physiological chemistry', and advances in 
the practical application of discoveries already 
made, there soon will be a place for new editions of 
this book, I shall await them with keen anticipa- 
tion But for today, and the immediate future, it 
has a great practical appeal and fulfills Dr Graves’ 
plan “to furmsh a concrete picture of a complex 
subject ’’ Geokge H Gvrdn’ee 


B oth Dr OsgoodandDr Allison are well known 
for their excellent writings on the subject of 
orthopedic surgery In their new contribution^ they 
o2er the reader a collection of lectures written 
especially for the advanced medical student and 
the general practitioner They have tried to impart 
information as to the diagnosis and the treatment of 
diseases and lesions which are included m the subject 
of orthopedic surgery They' present the subject to 
the practitioner m order to help him to act intelli- 
gently in applying first aid and m recognizing 
various lesions and their underlyang causes 


■Fzi-iu: Sex. Hosvovoiogv a RniEir By Wilkun P Gri\<s 
IB MD 1.A.CS Ph.hdelpbis WJ! SamdisCcSi^y .031 
<Fl •DAJE.NTAI^ or OlrraoPJDIC SlSCOiy rs GESEgAt ItolCIXE 
AND S^CESl {^»\ AED Lkcicees) By Robert B Oigood. MJJ, 
FACS end NitjiamJ Allien M D F_A.C S New AWt Tbc 
Macmillan Compan> igji 


The lectures have been rewritten several times 
during the past 6 years The authors believe that 
class exercises in a specialty should include the 
fundamentals upon which depend reasonably ac 
curate diagnoses and mdicate immediate, appropri- 
ate treatment They supplement the exercises by 
dmical work given to small groups of students 

These lectures reflect, to a considerable degree, 
much of the teachings of the late Dr Robert '\\ 
Lov ett 

The plan recommended by the authors is as fol- 
lows Each lecture is mimeographed and a copy is 
given to each student one week before the class 
exercise at which the subject contained is to be dis- 
cussed The students are advised to read each lec- 
ture and take notes therefrom, after which, the 
lecture is signed and returned before the exercise is 
given The hour of the exercise is divided mto 
three penods of twenty mmutes each Durmg the 
first period which is called visual approach, the 
subject is amplified by the demonstration of dmical 
cases, pathological specimens and lantern slides 
Durmg the second period, called the deductive 
approach, the student is perrmtted to ask the lecturer 
questions relative to the written lecture previously 
given, and the dmical demonstration Durmg the 
third penod, called the eductive approach, the 
students are quizzed on the written lecture 

The twelve lectures mdude the following general 
jomt phenomena, the reactions of developmental 
and adult bone, nutritional and growth disturbances, 
congemtal deformities, cerebral and spastic palsy, 
obstetrical paralysis, \olkmann’s deformity, Du- 
puytren’s contracture, scohosis, tuberculosis, an- 
tenor pohomyehtis, chrome rheumatic arthritis, 
traumatic affections of joints and bursx, the rela- 
tion of orthopedic surgery to mdustry, and body 
mechames and statics 

In general, the three mam causes for tissue 
changes in bones and jomts are given as trauma, 
infection, and toxms Arthritis is divided into 
Type I — atrophic arthritis, and Ty'pe II — ^hyper- 
trophic arthntis 

Teachers of orthopedic surgery generally would 
consider that this subject cannot be covered m 12 
lectures The brief description of epiphyseal dis- 
turbances and espeaally their treatment would be 
criticized by most teachers The reviewer was sur- 
prised to find no statement concernmg the use of 
convalescent serum m the treatment ot infantile 
paralysis in spite of the fact that the authors state 
that the orthopedic surgeon has no place in the 
treatment of this disease before paralysis occurs 

The authors use the term “obstetrical paralysis’’ 
for which the term “brachial buth palsv” would be 
a wekome substitute In the ducussion on Dupuy - 
tren’s contracture, no mention is made of the im- 
portant work of Kanavel 

The conception ot the authors brmgs up an mter- 
estmg pedagogical experiment which nught be used 
as a guide for other teachers for this and other 
specialties Pnorp Lewis 
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THE ANNUAL OBLIGATION OF A LITERARY AND CLINICAL 

SURVEY 

S PRING in a rural community marks the undertaken or the simpler analysis of a group ot 
begmning of a penod of unremitting labor, cases under the doctor’s onm supervision, the 
— ploivmg, planting, and cultivation, — ■ individual or staff makmg such a stud} will need 
arduous toil, holding out, however, the promise to be familiar with the details of other sur\'e}s 
of a bountiful harvest m the Summer and Fall He wall wish to know what pomts were considered 
To speak in the late Spring of makmg ha> m the important by other men m this coimtry and 
domam of medicme and surgery is as irrational as abroad who ha\ e made similar analvses and what 
m the life of a rural co mmuni ty, — but m both their conclusions may have been He ivill be 
situations It must be remembered that the harvest interested m knowing m how many of a certam 
13 dependent upon the activities of the precedmg senes of i68 cases the end-results were improved 
season If the surgeon or mtemist is to meet the and the reason for the exceptions IMiatever his 
demands of the Fall months as completely problem it will be necessar}' for him to be familiar 
eqmpped as possible for that very active penod, with the medical literature and in this phase of 
It is well for him to prepare him self by makmg a his study the Department of Literary Research of 
careful survey of the cases which have been under the College can be of assistance to him 
his care durmg the past year An mvestigation The staff of workers mamtamed by the Depart- 
of his cases by groups will show him whether his ment of Literary Research of the American Col- 
records are suffiaently complete and accurate in lege of Surgeons is eqmpped to obtam from the 
every mstance, whether the daily notmg of certam medical hterature whatever data is reqmred by 
additional factors nught not have led to defimte the professional man engaged in reviewmg the 
conclusions in a selected group of cases, or hterature m conjunction with an analysis of his 
whether m other mstances a shght change m cases or any other scientific study to which he 
techmque would have produced a better end- may be dev otmg his attention The staff mcludes 
result — a more perfectly functioning member A workers tramed m the preparation of bibhog- 
study of the cases m the practice of an mdividual raphies, abstracts, and translations upon medical 
surgeon or the analysis of a senes of similar cases subjects It references are desued to articles on a 
in a hospital or dime wall stimulate mterest and specific subject, these can be supphed by the 
lead to the determming of valuable conclusions department cov enng the medical literature for 
If the study is bemg carried on m a small hos- anv penod of y ears as mdicated by the one sub- 
pital, where co-operation IS the watchword of the mittmg the request one, two, ten, or twenty 
institution, or in a larger one, where such a spint years, or back to the begmnmg ot the work on 
IS perhaps even more important, the investigation this subject In some instances it is necessary to 
can assume such proportions as to mvolve prac- prepare a workmg bibhographv upon a general 
tically all departments of the hospital medicme, subject and to check these references so as to 
surgery. X-ray, aniesthesia, dietetics, record elimmate the extraneous matenal and mclude 
room, etc The active co-operation of one or more bnef notations upon the reterences in point 
representatives from each of the above mentioned Whatever the need of the mvestigator m this 
staffs wdl contribute extensively to the success of field, it can be supphed by this group of tramed 
the analysis both from the pomt of view of the workers expenenced in gleaning data irom the 
consideration of the data actually available from medical hterature 

the present records and also with respect to the If abstracts and translations are desired work- 
presentation of practical suggestions for the modi- ers m the various foreign languages can prov ide 
fication of the records with the addition, ehmina- them mcluding matenal from the German, 
tion, and rearrangement of data so that the future French, Spanish, Italian, Dutch, Russian and 
study of other groups of cases may be facilitated Scandinavian languages If it is advisable to' hav e 

Whether the more extensive mvestigation is a complete translation from the foreign publica- 
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tion this can be provnied If abstracts covcong 
specif ed points only are neccssarj Uie data can 
be furnished in accordance with the ai^es of the 
one making the request 
It IS the a jm of the department to supply the 
needs of the in\ esiigaior m so far as the m^ical 
literature affords opportunity To facilitate the 
service of the department blanks Jibe supplied 
upon request The blank, affords an opportunity 
for a definite statement of the ubject and the 
type of research desired bibhograffiiy abstracts 
and translations or package library (The pack 
age library is a loan sett ice which is free of 
charge It includes those rqinnts whidi are avail 
able in the College coUecUon The material in 
this collection is not complete on any one subject 
although in many instances it contains suffiaent 
material for the speaker who ts to make a brief 


address or discuss the paper of anoiher lovesu 
g«or) The blank also gi\cs an opportmty i r 
ind eating the phases of the subject ahich are of 
particular interest the date at nJneh the material 
is desired and the appropnation ■wh ch the in es 
Ugator wishes to spend upon die research \ViiIi 
a peafic date in nuiid at which the coropleied 
nuter al is dc cred and a defin te appropriation 
slated the department will forriah as Diucb data 
asposs blc for the tune and money allotted la each 
instance It is the aim of the departoenl to 
furnish an accurate and scientific SCI ce ascom 
plcte as the indi ideal in esUgator siav desire— 
that any member of the profes on hereser 
he u located and howc cc much he s p essed for 
lane may hate theadvantage of a suney of th 
literature as a background for the study of his 
own cases 


CLINICAL CONGRESS OF AMERICAN 
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Allen B Kan^vel, Chicago, President J Bevtle\ Sqoter, New YorL, President-Elect 

Frankiin H AIartin, Chicago, Director-General 
Evarts a Grahaai, St Louis, Chairman, Committee on Arrangements 


PRELIJiIINARY PROGRAjVI FOR THE ST LOUIS CLINICAL CONGRESS 


I N the following pages will be found a pre- 
hmuiary program of the clmics and demon- 
strations to be given m the hospitals and 
medical schools of St Loms durmg the twenty- 
second annual Clmical Congress of the American 
College of Surgeons, October 17-21 as prepared 
by the Comnuttee on Arrangements The surgeons 
of St Louis are keenly mterested to provide a 
complete showmg of the surgical activities o£_that 
citj, with Its two splendid medical schools’and 
many fine large hospitals 
The final program will mclude operative dimes 
and demonstrations m all branches of surgery — 
general surgery, gynecology, obstetrics, orAo- 
pedics, urology, proctology, and surgerj’- of the 
eye, ear, nose, and throat It will be noted that 
climcs are scheduled for the afternoon of Monday, 
October 17, beginnmg at 2 o’clock, and for the 
mormngs and afternoons of each of the four 
followmg days 

The program as published at this time is merely 
an outlme or basis for the final program Durmg 
the months precedmg the Congress the hospital 
schedules will be revised and amplified under the 
direction of the Committee on Arrangements so 
that in Its final form the program will present a 
completely detailed schedule of the clmical work 
to be demonstrated 

A demonstration of the modern methods m the 
treatment of fractures will be a feature of the 
clinical program At several of the hospitals plans 
are bemg made for a comprehensive showmg of 
the various methods used and the results obtained 
in the treatment of fractures which form so 
large a part of the surgical work m large cities and 
industrial centers Other important features of 
the clmical program mclude demonstrations m the 
treatment of cancer by surgery, radium and 
X-ra\ , the rehabilitation by surgery and physio- 
therapy of patients mjured m mdustnal, railway, 
and automobile accidents, etc 


e\tes,tng meetings 

An outlme of the programs for a series of fi.\ e 
evenmg meetmgs to be held m the ballroom ot the 
Jefferson Hotel, as arranged by the Central 
Executive Committee, will be found m the fol- 
lowmg pages At the presidential meetmg on 
Monday evenmg the president-elect. Dr J 
Bentley^ Squier, of New York, wuU be maugurated 
and dehver the aimual address This will be fol- 
lowed by the John B Murphy oration m surgery 
by Sir William I DeCourcy MTieeler, of Dublm, 
Ireland 

At the annual Convocation of the College on 
Fnday evenmg the 1932 class of candidates for 
Fellowship m file College will be received Dr J 
Bentley Squier, of New Y'ork, will delner the 
annual address, and Robert A Milhkan, director 
of the Norman Bridge Laboratory of Physics of 
the California Institute of Technology, -will delu er 
the Fellowship address 

The annual fracture oration wiU be dehxered 
by Dr Philip D Wilson, of Harvard Aledical 
School and the Massachusetts General Hospital, 
Boston 

Programs for meetmgs on Tuesday and Thurs- 
day evenmgs m the ballroom ot the Statler Hotel 
at which a number of outstandmg Amencan 
ophthalmologists and otolaryngologists will pre- 
sent papers ot mterest to those who practice those 
specialties are bemg prepared and will be pub- 
lished in an early issue 

FEATURES OF THE PROGR.AM 

A symiposium on cancer and a conference de- 
voted to the consideration of the essentials m the 
organization and admimstration of cancer dimes, 
under the auspices ot the Committee on the 
Treatment ot Malignant Diseases, are features of 
the program at headquarters on Thursday 

A comerence on traumatic surgery, under the 
auspices of the Board on Industrial Medicme and 
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Traumatic Surgery js being arranged for Fn«Jay 
\ ith a program which w U indude presentaltons 
by leaders m industry as well as surgeons ^ 
ho piUl admimstrators 

The newest surgical films both sound and 
Silent will be shown daily ui the ballroom of the 
Staller Hotel An exlensi\e program of film 
contributions th be presented 

HOSPtTAl. COSrXREhCE 

An interesting pro ram of papers round table 
conferences and practical demonstrat ons dealing 
w th manj of the problems related to thehosp lal 
standarduat on program of the College and hos 
pital eiSciency la general is being prepared for the 
annual hosp tal conference which opens at lo 

0 clock on Monday morning m the ballroom of the 
Jefferson Hotel The conference continues Me® 
day afternoon and on Tuesday and Wednesday 
both morning and afternoon The program for 
Ih s conference is planned to interest surgeons 
ho pita! trustees executives and nurses and an 
invitation to attend is extended to all persons 
interested in the hospital field 

ilSAPQUARTE&S 

General headquarters for the C! meal Congress 
n ill be establish^ at the Jefferson Hotel lath and 
Locust streets where the ballrooni Crystal and 

1 ory rooms and fo>ers adjacent thereto on the 
meazanine and second floors ha e been resen ed 
for the exeJus e tree of the Congress for scientific 
meetings conferences regisirauon and ticket 
bureaus bulletin boards executne ofbees saen 
tiflc and techn cal exhibitions etc The ballroom 
of the Staller Hotel at Washington and 9U1 
streets ill be utilued daily for filns exhibitions 
and certain scientific sessions 


ADVANCE RfidSTRATIOV 
Attendance at the St Louis session wH be 
lim ted to a number that can be comfortably 
accommodated at the dm cs— the Um t of attend 
ance be ng based upon the result of a survey of the 
amph theaters operating rooms and I boratones 
m the hospitals and roed cal schools to determine 
their capacity for accomm dat ng v s tors It wdl 
be necessary tfierefo e for those ho wish to 
allcnd Clui cal Cong ess n St Lou s to regis 
ter in advance 

Attendance at all clinics and d m nsi at om 
viU be controlled by means of spe al cl n c t ck 
ets vhicb plan pro -ides an eff aent means for the 
distr bution of the visitmg surgeons am ng the 
several dimes and insures aga nst 0 ercr wding 
S !]ie niunbet o! uckels issued tor any e>«»e "d' 


be linuted to tie capaaiy of Ike ^ 

tnat cunic will be git en 
A registration fee of $5 00 is required of each 
suiKeott attending the annual CJiajcal Cougress 
such fees providing the funds with which to meet 
the expenses of the meeting To each surgeon 
registering n advance a formal reept for the 
reg stiaijon fee is issued which receipt is to ^ 
exchanged for a general admission card upon h s 
registratiofl at headquarters This card which s 
non transferable must be presented m order to 
secure cUn c tickets and admis 10a to the e eninz 
meeiui s 


S£PirC£P KA21.1VAY fASES 
The rail rays of the United States and Canada 
ha\c aaihorued reduced fare on account of the 
St ton » session of the Chnical Congress so that 
the total tare for the round tnp will be one and 
one h^f the ordinary first class one way fare To 
tale advanuge of the reduced rates it « neces 
sary to pay the full one way fare 10 St Louis 
procuring from the ticket agent when purc^siu 
ticket a con enuon certificate wh ch cectifi 
cate 2s to he deposited at headquarters for ike 
sgnalute of the general manager of the Clu cal 
Congress and the ise of a special agent of the 
railways Upon presentation of a visfa certificate 
to the ticket agent in St Louis not later than 
October 2$ a ticket for the return jouraej bj 
the same route as traveled to St Lou s may be 
purchased at one half the one way fare 
In the eastern central and southern states and 
eastern proinces of Canada tickets may he pur 
diascd between October 14 and 2 ft other 
sect ons of the Un ted States and Canada at 
earlier dates Th return journey must be com 
pletcd within thirty days from date of sale of 
ticker to St Loiiis 

TTie reduction m fares does not apply to Pali 
man fates nor to extra fares charged for passage 
on certain trains Local railroad ticket agents w ill 
supply detailed informati n mth regard to dat« 
of s^c rates routes etc St p-o ers on both we 
going and return journeys may be had muiin 
cerCaut limits 

Full fare must be paid from starting point to 
St Louis and t is essential that a conienUoa 
certificate be obta ned from the agent from 
horn Uie t ctel is purchased These c rtificates 
are to be gned by the gene al manag r of the 
Cl meal Congress and ns d by a special raUroaO 
agent at CJncal Congress headquarters on or 
before October *i No reducuon m railroad fares 
can he secured except in comp! ance w in me 

tepiUt ons outlined and within the dates peci 
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fled It IS important to note that the return tnp 
must be made b} the same route as that used m 
going to St Louis and that the certificate must 
be deposited at headquarters during the meetmg 
and return ticket purchased not later than Oc- 
tober 25 

An exception to the above arrangement is to be 
noted m the case of persons traveling from pomts 
in certam far western states and Bntish Colum- 
bia, who will be able to purchase round tnp sum- 
mer etcurston tickets which will be on sale up to 
and mcludmg October 15 with a final return limit 
of October 31 The summer excursion fare is 
somewhat lower than the convention fare men- 
tioned above, but is available onlv m certam ot 
the far western states and British Columbia 
Tickets sold at summer excursion rates permit 
traveling to St Louis by wa}' of a direct route and 
retummg by way of another direct route with 
liberal stop-over privileges 


COiDtlTTEE ox •UESANGEMENTS 
Evarts A Graham, Chairman 
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PREUMINVRY PROCR-VM FOR EVENING MFEriNGS 

Bauaoou Jkceekvjs UoTE^ 

F t d tict V t 6— W luiiy fi Rg 

Address of Welc m Evasts \ GajQIAu MD $t lows Ch iimia Comm tlw on Ana gemenl 
luvrodw ora of ¥ itagn C\i«ts 

AJdrt ofReli ng Prc dent Inia gwas a Surgery Alles B KAt-Avet MD Chicago 
laaagMtal Add s J Brsuii SqutR Mt> NewYok. 

The Johj B Afurphy Otalioa m iurgety Sii WtttiAit I oe Courcv Whceleb MS FR.CSI 
Dublm I eland 


C ttda,^ ft dn dni Tl rsday E |s 

Symposiuta n Surg y of the Large B el 

DivetlcuUis f the Large 0 uel \ turoM C Davip M D Chcag 
The Hopefid Prognosis of Ca onoma. f the Colon Ffttn \V ItuttiK M D Rocht ter M nn 
(j rccol gtcal Symposium 

The Rei Rs of Irrad tioa m the Treatment of functioa I Uc r oe Bfeedt Based I pen a Study f 
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PRELIMINARY CLINICAL PROGRAAI 

GENERAL SURGERY, GYNECOLOGY, OBSTETRICS, ORTHOPEDICS, UROLOGY, 
PROCTOLOGY, SURGICAL PATHOLOGY, ETC 

WASHINGTON UNIVERSITY ST LOUIS UNIITRSITY 


Baexes Hospitai. 

E\arts a Grahak, M B CtopxoN, A O Fishek, G H 
CopHEK, AV H Cole, Dr Allen, W R Raixe\, 
I Y Olch, R Elman and P HECfflECEER — 9, daily 
General surgical operations 

Ernst Sachs and Roland M Klemme — 9, daily Neuro- 
logical surgeiy 

John R Caulk, D K Rose, J H Savford, Otto J 
Wilhelmt and V R Deakin — g, daily Genito- 
urinary surgery 

VilsayP Blais, j B Brown and W G Hamm — 9, daily 
Oral and plastic surgery 

J A Key, Archer O’Reilly, J V! SisttART, T P 
Brookes and F A Jostes — 9, dailj Ortkopedic 
operations 

H S Crossed, Otto Schmasz, F J Taussig, Q U 
Newell, C D 0 ’K.eeee and Robert Crossen — 9, 
daily Gynecological operations 

Medical and surgical staffs — 9 and 2, daily Clinical 
demonstrations 

St Louis Maternity Hospital 

0 H SCHIAARR, G D ROYSTON, F P McN ALLEY, T K 
Brown and R Paddock — 9, daily Ob=tetncal 
operations 

H S Crossen, Otto H Scswaez, G D Royston, Q U 
Newell, F P McN alley, O S Krebs, C D 
O’Keepe, T K Brown, C R Wegner, R Paddock, 
R J Crossen, M A Roblee and J E Hobbs — 2, 
daily Demonstration of obstetncal and gynecological 
cases and specimens 

St Loots Children’s Hospital 

W M Marriott, J V Cooke, A F H.arim.ann, T C 
Hempelmann and Hdgh McColloch — 2, dady 
Clmical demonstrations 

Mallincksodt Radiological Institute 

Sherwood Moore, J W Larimore, 0 C Zink, M G 
Seibzl and Dr AVilson — 9 and 2, daily Clinical 
demonstrations 

ST LOUIS COUNTY HOSPITAL 
Tuesday 

F A Jostes — 9 Ortbopedic cluuc 
Wednesday 

E L Dorsett — 9 Gynecology 
Thursday 

W E Leighton — g General surgery 
Friday 

FLO AVIS — 9 Gemto-unnary surgery 

U S VETERANS’ HOSPITAL 
Tuesday 

S L Filkins, P H FiNOiandJ E Wheeler— 9 Gen- 
eral surgical operations 


St M ary’s Hospital 
Tuesday 

WiLLLAM T Colghld. — p Bram tumor, carcinoma of 
the breasL 

John Stewart — 9 Stomach and duodenal ulcer 
W' W’ Graves and Leroy S ante — 9 Brain tumor and 
duodenal ulcer 

Phil Hopemaxn, Fr.anklin Albrecht and C arl \ ohs — 2 
Orthopedic clinic 

n ediiesday 

George Gelleors and Willlam Kerwin — 9 Gyneco- 
logical operations, prolapse of uterus, carcmoma of 
uterus, Cm!,arean section 
Leroy Sante — 9 The N-ra> m gynecologj 
William D Collier — 9 Demonstration of gimecologica 
specimens 

Thursday 

W^iiXLAM E Leighton — 9 Cancer of the neck 
Loots RASSiEua — 9 Gall-bladder operations 
Ralph Kessell-a and WilliamD Collier — 9 Demonstra- 
tion 01 gall bladder cases 

C E Bureosd and Joseph Glenn — j Nepbropeij 
Fr day 

Carroll Smith — 9 Goiter operation 
Charles Sherwis — 9 Carcinoma 01 the breast. 

R,alph a Kinselka and Willlam D Collier — 9 Goiter 
cases 

H H Ksamolowsky and George H Koenig — 2 General 
surgical operations and demonstration of cases 

Sr John’s Hospital 
Holiday 

Staff — 2 Dr> clinic, bone cases A W Ham Bone 
development. A E Horwrtz and C Iandeylan 
Parkes disease Leo Will Fractures Joseph 
PedEN X-ra> demonstration 01 bone cases 
H Vogt and associates — 2 Obstetncal dime. 

Tuesday 

B Lewis, G Carroll, Leo Bvrtels, C D Pickrell, 
G H Koenig, J il Schattyn and Robert F 
Hickey — 9 Urological operations 
O P J Falk and Anthony Beena an — 9 Discussion of 
diagnostic and medical aspects ot urological cases 
Staff — 2 Dry dime, diseases ot the lungs J L ilARDER 
Caranoma of lungs B McMahon Ab-cess ot lungs 
A AIcMahon Heart and lungs m surgical cases 
George GArNmY Empiema 

11 edi esday 

L M Riordan, Percy H Swahlen, William Vogt and 
M W'eis — 9 Gjmecological operations 
Staff — 9 General surgical operations William P Glen- 
NON Gall-bladder 3urger> J McHale Dean 
Stomach and mtestinal operations I H Boejer 
Abdommal surgery G T Gapney Carcmoma of the 
breast. W’ T Coughlin Bram surgery A. Mc- 
H ahon and J J Hammond Dncus-ioa ot diagnostic 
and medical aspects ot these cases 
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JEWISH HOSPITAL 

Tuesday 

Elus Fischel, Ernst Jovas and J Probstets — 9 
General surgery 

Saitoel New'MAN — 9 Rectal surgery 
H. Eheevfest, F J Taussig, S A Weiktraub, Grover 
Liese, S F Abrams and Dr Patton— 2 Obstetncal 
clmic 

Drs Grea and Somogyi — 2 Demonstration and dis 

cussion of experimental work of surgical significance 

Wednesday 

R M Klemme — 9 Neurosurgical dime 
H Ehrentest, F j Taussig, S A Weditraub, Grover 
Liese, S F Abrams and Dr Patton — 9 Gjneco 
logical operations 

Drs Singer, Simon and Fr.ank — 2 iledical and surgical 
thoracic dime with demonstration of unusual X-ray 
film*; 

Thursday 

JIaxW Mver, Harry Santipere, E V M Mastin and 
E K Dixon— 9 General surgery 
B AIaa, D R Rose and AIcClure Young — 9 Gemto- 
urmary surgery 

ilEDiCAL State— 2 Preoperatiie medical care of 

patients 

Paul Lowenstein — ^3 Technique of mjection of vancose 
vems 

Friday 

Ellis Fischel, Willard Bartlett and Paul Low-en 
stein — 9 General surgery 

F H Albrecht, Fred Jostes and J A Kea — 9 Ortho- 
pedic surgery 

S Grea — 2 Pathological demonstration 
P C Schnoebelen — 3 X-ray demonstration of gastro- 
intestinal lesions 

B ALvy, D K Rose and McClure Young — 2 Urological 
dry dime 

ST LOUIS CITY HOSPITAL 

Monday 

W H Vogt, Percy H Swahlen, T R Aaars and W J 
Hans — 2 Obstetncal dime 

Tuesday 

AIaX ifAER, CmARLES F Sherivin and Henra Hassett — 
9 General surgery 

W J Doaxe and J J Link — 9 General surgery 
Rolantj Hill, Francis Reder and Thomas S Wlmber 
— 9 Industnal and traumatic surgerj, dry dime 
Graason Carroll, George H Koenxg and Clarence 
hlARTiN — 2 Gemto-urmaiy dime 

IF ednesday 

Emmett Runti, William Stude and S A Weintraub — 9 
Gynecological dime 

H H Helbing, C W Gaertn'er, A V Maequardt 
and AV H. Cliihero — 9 Gjmecological dime 
John W Stew art, Charles F Sherwtn, Charles 
Wolfe, A E Horwitz and E L Morse — 9 Frac- 
ture dime 

Thursday 

John W Stew art and J L Ferris — 9 General surgery 
Francis Reder, J W Thompson and Rolantj S Kleffer 
9 General surgery 


Fran'k j Taln-ter, AV alter C G Ktrchner and W J 
Doaxe — 9 Penetratmg wounds of the chest and 

abdomen, drj dime 

H H Kramolowska and Benjamin F :Maa — 2 Gemto- 
urmary chmc 

H G Luntj and P N Daais — 2 Genito-unnary chmc 

Friday 

Franx. j Talnxer and W J Gallagher — 9 General 

surgery 

Rolantj Hell, Thom.as S Wember and X M Freetstj — 9 
General surgery 

Max Maxr and Leroy S ante — 9 Surgical and radiologi- 
cal treatment of cancer 

BARNARD FREE SKIN AND CANCER HOSPITAL 

Tiiesdaj 

Fred J Taussig, S S Leatn, E S Auer and Fred 
Emmery — 9 Surgerj and radium therapy m cancer 
of the uterus and vulva 

Fred J Taussig, George Get.t.horn, S S Leatn, E S 
Auer, Fred Emmery, Kate Spain and Marion 
ACHOWXAK — 2 ^lahgnancy mdev m gynecological 
cancer, techmque of vul\ ar operations, exhibition of 
specimens 

IT ednesday 

Ellis Fischel, Charles F Sherwtn and George 
Gafnxa — 9 Radical surgery and mterstitial radium 
therapj 

D P B ARR, C if Stroud and E C Ernst — 2 Internal 
medicme and radiography m relation to cancer 

Thursday 

George Gellhorn, S S Levtn, E S Auer, Fred 
Emmert, Kate Spain and Marion Wachowiak — 9 
Surgery and radium therapj m cancer ot the uterus 

AI G Seelig, L H Jorstad and E C Ernst — 2 
Demonstration of the production of tar cancer, 
pathological specimens, X-raj’s and photomicrographs 
ot unusual problems m mahgnancj , specimens of 
crown gall m plants produced by bacillus tumetaciens. 
Studies of mitochondria m cancer, reticulum m cancer 
growth 

Friday 

AV E Leighton, Graason Carroll, Thomas JI Martin 
and J C Lantjree — 9 Surgical cancer therapy 

M F Engalan, Richard W’eiss, A H Con-rad, C A'^ 
Lanx and il F Engman, Jr — 2 Amoebic and 

phagedemc ulcers and ulcers of unknown cause, 
presentation of cases, lantern shdes 

SHRINERS’ HOSPITAL 

Tuesday 

Stafi — 9 Orthopedic operations 

Staff — 2 Orthopedic chmc. 

II ednesday 

Staff— 10 Orthopedic end results. 

Staff — 2 Orthopedic end results 

Thursday 

Staff — 9 Orthopedic operations 

Staff — 2 Orthopedic end results, 

FruJay 

Staff — 10 Orthopedic end results 
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MISSOURI BAPTIST HOSPITAL 
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DEA-CONESS HOSPITAL 

Holiday 

HEEiUN Neideet, Francis Redek, Fred Baile'. John 
C MoEEtr, Robert E Schedeter and \ R Shree- 
flee — 2 Aledico-surgical dry clinics 

Tuesday 

FeedW BAiEEA.WrLLiAirH Norton, \ V ^Iarquardt, 
Leo a AA'ill and J Edgar Stewart — 9 General 
surgery and orthopedic operations 

A R Sheeeelee, Edwin Schisiee, AI L KedvEeelter, 
Goa. SniPsoN and N C Gaaxor — 2 ^Medico-surgical 
clinical demonstrations 

Thursday 

L Lee Doesett, N C Gaaxor, John Stew art. 
Feed AV Bailea, Francis Reder and Herman 
Neidert — 9 General surgery and neurological 

operations 

L H Hempeeman, Leo Brooks, Claude Pickrell, 
Charles A Stone, John C IMorfit, J 1 F Arbuckle 
and Fred C Simon — 2 Clinical demonstrations 


AIISSOURI PACIFIC HOSPITAL 

Tuesday 

0 B ZErvERT and associates — g General surgical opera- 

tions 

Vd P Elmer and associates — 9 Aledical diagnostic clinic 
11 ediiesdai. 

1 H Boemer and associates — 9 Abdominal surgert 

AV K Mueller and associates— 9 Roentgenological 

clinic 

H J ScHERCK and assoaates — 9 Gemto-unnary surgery 
Thursday 

A O Fisher and associates — g General surgical opera- 
tions 

AA P Elmer and associates — 9 Medical diagnostic clmic 
Fridas 

O B Zeinert and associates — 9 General surgical opera- 
tions 

AA' K Mueller and associates — 9 Roentgenological 
dime 

J H Sanford and assoaates — 9 Genito urinary surgery 


SURGERY OF THE EYE, EAR, NOSE, AND THROAT 


AVASHINGTON UNIVERSITA 
Barnes Hospital 
Monday 

FsedericlO Schwartz — 2 Eye operations 
Tuesday 

M F Arbuckle and A AV Proetz — ir Otolaryngo 

logical operations 

Meyer AViener — 2 Eye operations 
Wednesday 

Harvey J How ard — 2 Eye operations 
Thursday 

Law BENCE T Post — 2 Eye operations 
Friday 

A J Cone, B J McMahon and AA illlam L Hanson — 9 
Otolaryngological operations 

J B CosTEN, L J Birsner and F K Hansel — 1 1 Oto 
laryngological operations 

H Rommel Hildreth — 2 Plastic surgery of the ey e 
MciliLLAN Hospital 

Stag — Daily, 9 00 and 10 30 Laboratory demonstrations 
Lawrence T Post Sht lamp demonstration 
AA'illlam E Shahan Physiological apparatus (mclud 
mg thermophore) 

AVilllam F Hardy Ocular muscles 
H Rommel Hildreth Ultraviolet hght therapy 
B Y Alvts Cylmder skiascopy 
M Hayaa ARD Post Advanced refraction technique 
Frederick E AA'oodruff Ophthalmoscopy 
Max AA' Jacobs Ocular changes dunng pregnancy 
J E Jen'ntngs Color vision tests 
Roy £ il ason Industnal ophthalmology 


Moiuiay 

Howard C Knapp — 2 Ocular tuberculosis clmic 
Meyer AA'ienxr — 2 Diagnostic eye dime 
AA ILLLAM M J AMES — 3 Ocular syphilis clmic 

Tuesday 

M Haywa ard Post — 2 Diagnostic ey e dime 
Wedi esday 

Howard C Knapp — 2 Ocular tuberculosis chmc 
AA'illlam E Shailan — 2 Diagnosbc eye chmc 
AA ILLLAM il J AMES — 3 Ocular syphilis clmic 

Thursday 

AA'illiam F Hardy — 2 Diagnostic ey e clmic 
Friday 

Howard C Knapp — 2 Ocular tuberculosis clmic 
Lawrence T Post — 2 Diagnostic ey e dmic 
AA'illiam M James — 3 Ocular syphilis chmc 

Oscar Johnson Institute 

Stag — Daily, 9 00 and 10 30 Laboratory demonstrations 
Harara D L amb Pathology 0: the ey e 
AA'illlam M T ajes Conjunctiv al cy tology 
H Rommel Hildpxth Surgical anatomy of the ey e 
and orbit 

George H Bishop and B Howard Bartlea 
Phy siology of the eye 
Percy AA' Cobb Physiological optics 
Charlotte AAeighard Chemistry rdaUng to oph 
thahnology 

Rosalean-e a Hetler Nutrition relatmg to oph- 
thalmology 

Louis \ JULLANRLLE, CiLARLLS AA ElSb and il ARION 
C AIorris Bacteriology 01 the eye 
_R AA'enxiell Harrison Tissue culture ot the eye 
Stan— Daily, 2 00 Laboratory demonstrations George 
E Holrn Louis J Birsner, James B Costen, 
Harry X Click I D Kelley, Jr and Dorothy 
AA'olff Anatomy ot the eye 
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Alexlvn Brothers Hospital 
Holiday 

J il Keller — 3 Ophthalmological clmic 
Tuesday 

D P Ferris — 2 Otolaryngological dime 
Wednesday 

] M Keller — 3 Ophtiialmological clinic 
Thursday 

D P Ferris— 2 Otolaryngological dime 

ST LOUIS COUNTY HOSPITAL 
Monday 

0 W Koch, J B Costen and A M Alden — 2 Oto- 
laryngological operations 

Wednesday 

C P Dyer, Wiixiiii F Hardy and John McGrath— 2 
Ophthalmological operations and demonstration of 
cases 

Friday 

John Green and Carl Beisbarth — 2 Ophthalmological 
operations 

ST LOUIS CITY HOSPITAL 
T uesday 

Carl Eber — 2 Ophthalmological operations 
E Lee Myer — 2 Otolaryngological operations 

Friday 

E Lee Myer — 2 Otolaryngological operations 

illSSOURI BAPTIST HOSPITAL 
Monday 

R J Paa'Ne — 2 Otolaryngological operations 
H N Glice — 2 Otolaryngological operations 

Wednesday 

R J Payne — 2 Otolaryngological operations 
H N Gucr — 2 Otolaryngological operations 
J F Hardesty — 2 Ophthalmological operations 

DEACONESS HOSPITAL 
Monday 

\ V Wood — 2 Otolaryngological dime 
F C SntON — 2 Otolaryngological operations. 

Wednesday 

V V Wood — 2 Otolaryngological chmc 

F C SiHON — 2 Otolaryngological operations 

DePAUL HOSPITAL 
Tuesday 

V V Wood — 2 Otolaryngological operations 


JEI\TSH HOSPITAL 
iloiJay 

Elgene T Sensen-ey — 2 Radical mastoidectomy 
I D Kelley, Jr — 2 Dnect vision adenectomy 
A M Alden — 2 Classic dosure ot mastoid fistula 

Tuesday 

ALar W Jacobs and B Y’ Alvts — 2 Ophthal m ological 
dime, operations and demonstration of cases 

H ednesday 

E Lee Myers and staff — 2 Demonstration ot bron- 

choscopy cases, larymgectomy 
C E F.rvrER — 2 Dmect laryngoscopy eraimnation 

(Haslmger) 

I D Kelley, Jr — 2 Lvnch suspension 
M D Pelz, O R Dobbs and ALaxivxll Feveberc — 2 
Diagnostic dime with demonstration of cases 

T 1 irsday 

AIeyer Wlen'ER — 2 Ophthalmological operations 
Friday 

Louis K Gugcen'heim— 2 Demonstration ot cases 
A M Alden — 2 Snare and guiUotme tonsillectomy and 
demonstration 01 hgation of bleeder, dacry orhinocy s- 
totomy 

S B Westlare— 2 Radical mastoidectomy 

LUTHERAN HOSPITAL 
T uesday 

I C SiiiON — 2 Otolaryngological operations 
27 ; trsday 

F C SiHON — 2 Otolaryngological operations 

illSSOURI PACIFIC HOSPITAL 
Tuesday 

S B AVestlake — 2 Otolaryngological dime 
Wednesday 

E P Norris and Aincent Jones — 2 Ophthalmology, 
diagnostic and operative dime 

ST LUKE’S HOSPITAL 
Monday 

AA’ E Sh-AH-AN — 2 Ophthalmological operations 
Tuesday 

B J AIcAIahon — 2 Otolaryngological operations 
Thursday 

B J AIcAIahon — 2 Otolaryngological diagnostic chmc 

FRISCO EMPLOATES’ HOSPITAL 
Tuesday 

Richard J Payne — 2 Pulmonary lav age 
II ednesday 

J Ellis Jennesgs — y Tests for color blindness 
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IBNOSJIALITIES, Murphy, and some prmciples ol un 

^'■snysurgeiy, J57, Anomalies of nght recurrent laiym 
gtal nerve, ^94 

' ttibulmn, Changes which articular cartilage of hip jomt 
may undergo, 630 

k-oadroplasia, Saentific and social aspects of ortho- 
pedics, 17^ 

lateiioas, Pentoneal, their prevention by use of digestive 
fenneats, 338 

Mvertung, Medical men and their lay cntics, 391 

Icencan College of Surgeons — 

Iddieas of retinng president — ^hledical men and their 
lay cntics, C JeS Miller, 391 
Iddress of welcome — ^New York, Charles Gordon 
Heyd, 389, Brooklyn, John E Jeniungs, 390 
Imencan College of Surgeons, Present program of, 
Franklm H JIartm, 450 

Board on IndustnalMedicme and Traumatic Surgery, 

Board on iledical Motion Picture Films, 445 
Cancer Conference, 422, Symposium, 424 
Candidates, Presentation of class of 1931, 401 
Case Histones, honor list and prize award, 402 
Cluneal Congress, The 1931 at New York, ed 386, 
Brooklyn and Lons Island Committee on Ar 
rangements, 447, New York Committee on Ar- 
rangements, 447 , Plansfor St Louis meeting, 193^1 
839,981 

kommunitj Health fleeting — ^Brooklyn, 390 
Clinical Research, Department of — Albert J Ochsner 
Memorial, 436 

Committee on Treatment of Fractures, 438 
Committee on Treatment of ilahgnant Diseases, 
424> 440 

WDlerence on Traumatic Surgery, 427 
Credentials Committee and Committee on History Ke 
views, 444 

Fellowship address — ^The laity and the profession 01 
medicme, James R Angell, 407 
Honorary fellows, 401 

Hospital Standardization, Report of 1931 conference 
m New York, 449 

Inaugural Address — Fundamentalism and social prog 
reas m medicme, Allen B Kanavel, 397 
Library and department of Literary Research, 44 u> 
The wntmg of scientific papers m the penoa 01 
opportunity, 603, Annual obligation of a uterary 
and climcal survey, 979 

Murphy, John B oration — hlurphy and some prm- 
ciples of urinary surgery, Arthur H Burgess, 257 
Officers elected. New York, 1931, 447 , „ , 

Presidential address — The program of the college ana 
the imbates’ responsibihties, 403 
Registry of Bone Sarcoma, 442 
State and Provincial Meetings, 443 
^uiencan Committee for the Control of Rheumatism, 1 ne 
newer outlook upon chronic arthntis, 333 
^puUa of Vater, Tumors of the bile ducts, 6 
'^ital, Observations on the response of same chimpanzee 
to dial, and nembutal, used as surgical amesthetics, 704 
■onmsthesia. Local, as factor m reduemg the morbidity or 
traumatic surgery, 378, ethylene. Value of, m trau- 
matic surgery, 428, spmal. Observations on experi- 


mental, 621, Observations on response of same chim- 
panzee to dial, amytal and nembutal, used as surgical 
anresthetics, 704, spmal, Nupercame, 826, spmal, 
summary of climcal and experimental investigations 
with practical deductions, S82 
Angma pectons, Present status of cardiac surgery, 274 
Anus, Some expenences m treatment of caremoma of 
rectum with radium, 307 

Appendicitis, Primary idiopathic abscess of liver, 20, 
Spreading pentomtis complicatmg, ed 845 
Appendix, Techmque ror vagmal hysterectomy, 193 
Artery, thyroid. Anomaly of nght recurrent laryngeal 

nerve, 394 , , t . 

Arthritis, Differential diagnosis and treatment of acute 
osteomyelitis ot upper end of femur, mvolvmg hip 
lomt, 52, chrome. Newer outlook upon, 333, Tecn- 
mque of parathyroidectomy, 806, Problem of stiff 

lomt, ed 969 c - j ,1. 

Arthrodesis, subtalar. Transplantation of tendons with 
stabilization of paralytic tabpes, 933 , , j 

Asthema, Neurocirculatory, Denervation of adrenal glands 
for, techmque and climcal results, 294 
Automobile accidents, WTiat shall we do about, report of 
nation wide surv ey, 460 

"DACILLUS, tetanus. Incidence of, m stools and on xe 
-D <uonal skin of one hundred urban henuotomy cases, 
Jss, welchu, Gas gangrene m avil life, 232 
Backache, Spondylobsthesis, 37i , , , - ^ i 

Balance, cblonde and water, R61e of bile m high intestmal 
obstruction, 603 

Barbituric acid and its denvatives, ed 714 
Bard, Samuel, The New York Hospital, 7^9 
Benefit plan, Our recogmUon of importance of organiza- 
tion for care of men and women in large mdustnes, 
433 

Bier, August, skm transplantation, Buned skin grafts, 
ed 117 

Bile Role of, m high mtestmal obstruction, 605 
Bile ducts. Tumors of, 6, Association of Uver m disease of 
biliary tract, 13, ilethod for plasUc reconstruction of 
common bile duct, experimental study, 613 
Biliary fistulas, Implantation of, ed 118 

Biliary tract. Association of bver m disease of, 13 
Bladder, HMban operation lor gemtal prolapse, 663, 
Histologic study of perivaginal fascia m nulbpara, cor 
858 

Bleeding, Histopathology of uterus m relation to so called 
essential or idiopathic, 733 

Blood, c>st. Presence of epithehum m, of transplanted 
ovary, 635, calcium content of, Techmque of para 
thyroidectomy, 806, dotting time, PostoperaUve 
thrombosis, thrombophlebitis, and embobsm, S98, 
volume in shock, Recognition and treatment of 
surgical shock, ed 970 

Blood pressure. Observations on experimental spmal anaes- 
thesia, 621 

Blood transfusion. Modification ol Rimpton Brown meth- 
od of whole blood, 842 

Blood V essels. Obstructions to ureter produced by aberrant, 
plastic repair >vitbout ligation of v essels or transplan- 
tation of ureters, 26, Injection treatment or varicose 
veins, report of three hundred twenty five cases, gS, 
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Eye, Clmical phases of jndustnal mjunes of eye and oibit, 
412, Demonstration of microscopical preparations of, 
contaming foreign bodies, 414, D orkznen’s compensz^ 
tion problems of interest to ophthalmologist, 415 » 
■ftTiat IS being done to protect eyes of industnal 
■norkers and what more needs to be done, 416, Prog- 
nosis of certam mjunes of, 418, Climcal aspects of 
industnal mjunes of, and orbit, 419 
Eyeball, Foreign bodies in, 413 

Eyegrounds, Hiemorrhagic retimtis m \Qimtmg of preg- 
nancy, 129 

■pALLOPEAN tube, Climcal and e-jpenmental basis for 
” surgery 01 pelvic sympathetic nen es m gynecology, 
133, Relationship of carcmoma of body of uterus 
and of oianes, 490 

Fascias, pelvic, Abdonunal and, with surgical apphcations, 
495, Histological study of the penvagmal, m nulhpara, 
858 

Fee splitting. Medical men and their lay cntics, 391 
Female sex hormone, Histopathology of uterus m relation 
to the so called essential or idiopathic uterme bleedmg, 
733 

Femur, Differential diagnosis and treatment 01 acute 
osteomyehtis of upper end of femur, mioKmg hip 
joint, 52, New method lor treatmg fractures utihrang 
well leg for countertraction, 207, Unilateral fractures 
of condyles of, unilateral fractures of tuberosities of 
tibia, 428, Changes which articular cartilage of hip 
jomt may undergo, 650, Osteomyehtis and compound 
fractures of pelvis, special technical methods to be 
employed m treatment, 673 

Fetus, Time of permeation of colored solutions through 
placenta of white rat, 906 

Fibula, New method for treating fractures utilizmg well 
leg for countertraction, 207 

First aid, Attitude of railroads toward program of Ameri- 
can College of Surgeons in industrial medicine and 
traumattc surgery , 43 1 

Flexner report on medical education. Our challenge, how 
shall we meet it, 453 

Flexure, duodenal jejunil. Right paraduodenal hernia, 246 
Follow up clmic. Importance of, 428 
Foot, Marchmg fractures of metatarsal bones, mth report 
of pathology, 5S1, Transplantation of tendons with 
stabilization of paralytic talipes, 933 
Foreign body, Climcal phases of mdustnal mjunes of eye 
and orbit, 412, in ey eball, 413, Demonstration of micro 
scopical preparations of ey es containmg foreign bodies, 

414 

Fractures, New method tor treatmg, utiUzmg well leg for 
countertraction, 207, Gas gangrene in a\al life, 232, 
Some old truths about 290, Local anaesthesia as a 
factor m reducmg morbidity of traumatic surgery , 37S 
Unilateral fractures of condy les of femur and unilateral 
fnctures of tuberosities of tibia, 42S, Pre\enUon of 
shock and trauma dunng transportation of traumatic 
surgical cases by fixed traction spUnting, 4^0, Com 
mittee on treatment of fractures, 43S, Marching, of 
metatarsal bones, ivith rejiort of pathology ,581, Osteo- 
my ehtis and compound fractures of pelvis, speaal tech 
meal methods to be employed in treatment, 673, com- 
pound, Maggots m treatment of chronic osteomy eUUs, 
infected wounds, and compound fractures, analysis 
based on treatment of 100 cases with prelimmary re- 
port on isolation and Use of acme principles, 702, 
Problem of stiff jomt, ed 969 
I unction, renal, JIurphy, and some prmaples 01 urinary 
surgery, 237 

Fundamentalism, and soaal progress m medicme, 397 


G all bladder, Assoaation of In er in disease of bihaiy 
tract, r3, Cholecystographic criteria m surgical diag- 
nosis, analysis and operative shock m 233 patients, 
17, Implantation of bihaiy fistulas, ed ri8, Studies 
or runction of, and study’ of alleged impediment in 
cystic duct to passage of fluids, 477 
Gall stones, Tumors of bile ducts, 6 

Gangrene, Observations m Raynaud’s di-ease, with histo- 
pathological studies, 5S4, Gas, in aval life, 232 
Gastro-ileostomy, Syndromes of, and gastro-ileac ulcer, 937 
Gastro-mtestmid tract. Implantation oi biliary fistulas, 
ed iiS 

Glands, Basal cell carcmoma or vulva, S36, Denervation 
of adrenal, for neurocirculatory asthema, technique 
and clinical results, 29^ 

Glucose solution, Solution of choice m proctocly sis, 770 
Goiter, ThyToidectomy, 518, Multistage operation m toxic 
goiter, ed S40 
Goo&ellow, George E , 716 

Guild arrogance, Fundamentalism and social progress in 
medicme, 397 

Gynecology, Clmical and experimental basis for surgery ot 
pelvac sympathetic nerv es m gynecology , 133 

H ealth audit, Survey of field ot mdustnal meuicme 
and traumatic surgery, 427, Some methods ot reduc- 
mg mdustnal acadent seventy, 429, Our recogmtion 
of importance of organization lor care of men and 
women m large mdustnes, 433, Aly mterest m care 
of men and women m mdustiy, 434 
Health insurance, Aledical men and their lav cntics, 391 
Haeroatoma, Chrome subdural, simple drainage as method 
01 treatment, report ot 8 cases, Si 
Hand, gangrene of, Observations m Raynaud’s disease, 
with histopathologic studies, 5S4 
Head mjunes, Economic readjustment following, 362 
Heart, Present status of cardiac surgerv, 274, Operative 
approach to, and pencardium, 2^ 

Hernia, Right paraduodenal, 246, Intrapentoneal hernior- 
rhaphy m mgumal, 706 , Inodence of tetanus bacdli m 
stools and on regional skin of 100 urban herniotomy 
cases, 7S5, Operation tor direct mgumal, 904 
Hip, Differential diagnosis and treatment of acute oste 
omvehtis of upper end of femur, mvolving, 52, Con- 
genital dislocation of, with special consideration of 
after treatment lollowmg closed reduction, SS, New 
method for treatmg fractures utilizmg well leg counter- 
traction, 207, Changes which articular cartilage 01 
may undergo 650, Osteomyehtis and compound Irac 
tures of pelvis, special technical methods to be em 
ploy ed m treatment, 673 

Hippocratic oath, iledical men and their lay cntics, 391 
Horton, George if 599 

Hospitals, service, Social ideals m, .,49, Standardization of 
Analysis of tindmgsfrom 1931 survey, 430, Unmcation 
ot administrative aims or, 452, Standardization of 
Our challenge, how shall we meet it, 453, Patients’ 
attitude toward. Significance ot seemmglv insignifi- 
cant matters m hospital management, 45^, cost 01 
care in. Present status of hospital costs and charges, 
report ot nationwide survey, 454, staff comerence m, 
assuring a Uiorough review of clmical work, ,55, 
Nursmg staff and care of patient, Important lactors 
m assuxmg emaent nursmg cate of patient, 450, 
“Open,” Administrative and cconormc problems as- 
soaaled with, ,57, Effect ot economic depression on, 
mcreasmg uUlization 01 hospital faaliUes, mamtam 
ing balance between economy and eiravncy, a^S, 
cost of care in Factors to be considered irom" stand 
pomt of hospital, 439, Management ot Harmony, 
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